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TRISUBSTITUTED-^(IS)^^ / 5 8 7 8 6 6 

NAPHTHALENYL]BENZAMIDES WHICH INHIBIT P2X 3 AND P2X 2 /3 CONTAINING 

RECEPTORS 



TECHNICAL FIELD 
The present invention relates to compounds of formula (I), which are useful for 
treating diseases or conditions caused by or exacerbated by P2X receptor activity, 
pharmaceutical compositions containing compounds of formula (I) and methods of treatment 
using compounds of formula (T). 

BACKGROUND OF THE INVENTION 
P2X receptors function as homomultimeric cation-permeable ion channels and, in 
some cases, as heteromeric channels consisting of two different P2X receptor subtypes 
((Lewis et al., Nature 377:432-435 (1995); Le et aL, The Journal of Neuroscience, 18 (1998) 
7152-7159, Torres et aL, Molecular Pharmacology, 54 (1998) 989-993). At least one pair of 
P2X receptor subtypes, P2X2 and P2X3, functions as a heteromeric channel in rat nodose 
ganglion neurons where it exhibits distinct pharmacological and electrophysiological 
properties (Lewis et al., Nature 377:432r435 1995). 

With respect to individual receptors, the rat P2X2 containing receptor is expressed in 
the spinal cord, and in the nodose and dorsal root ganglia (Brake et al., Nature 371 :519-523 
(1994)), while rat P2X 3 containing receptor expression is found primarily in a subset of 
neurons of the sensory ganglia (Chen et al., Nature 377:428-430 (1995); Vulchanova et al., 
Neuropharmacol. 36:1229-1242 (1997)). The distribution of both receptors is consistent with 
a role in pain transmission. The P2X2 and P2X 3 subunits form functional channels when 
expressed alone, and can also form a functional heteromultimeric channel that has properties 
similar to currents seen in native sensory channels when co-expressed (Lewis et aL, Nature 
377:432-435 (1995)). Evidence from studies in rat nodose ganglia indicate that both 
P2X 2 /P2X3 heteromeric channels and P2X2 homomeric channels contribute to adenosine 
triphosphate-induced currents (Virginio et al., J Physiol (Lond) 510:27-35 (1998); Thomas et 
al., J Physiol (Lond) 509 (Pt 2):41 1-417 (1998)); Vulchanova et al., Proc Natl Acad Sci U S 
A 93:8063-8067 (1996);; Simon et al., Mol Pharmacol 52:237-248 (1997)). 
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ATP, which activates P2X2, P2X3, and P2X2/P2X3 containing receptors, functions as 
an excitatory neurotransmitter in the spinal cord dorsal horn and in primary afferents from 
sensory ganglia (Holton and Holton, J, Physiol. (Lond.) 126: 124-140 (1954)). ATP-induced 
activation of P2X receptors on dorsal root ganglion nerve terminals in the spinal cord 
stimulates the release of glutamate, a key neurotransmitter involved in nociceptive signaling 
(Gu and MacDermott, Nature 389:749-753 (1997)). Thus, ATP released from damaged cells 
can evoke pain by activating P2X2, P2X3, or P2X2/P2X3 containing receptors on nociceptive 
nerve endings of sensory nerves. This is consistent with the induction of pain by 
intradeimally applied ATP in the human blister-base model (Bleehen, Br J Pharmacol 
62:573-577 (1978)); the identification of P2X3 containing receptors on nociceptive neurons in 
the tooth pulp (Cook et al., Nature 387:505-508 (1997)); and with reports that P2X 
antagonists are analgesic in animal models (Driessen and Starke, Naunyn Schmiedebergs 
Arch Pharmacol 350:618-625 (1994)). This evidence suggests that P2X 2 and P2X 3 function 
in nociception, and that modulators of these human P2X receptors are useful as analgesics. 

It has been recently demonstrated that P2X 3 receptor gene disruption results in a 
diminished sensitivity to noxious chemical stimuli and reduced pain (Cesare et al., Drug Dev. 
Res. 50: S01-02 (2000); Cockayne et al., Drug Dev. Res. 50: 005 (2000)). P2X 3 containing 
receptor knock-out mice also exhibited a marked urinary bladder hyporeflexia upon 
cystometric evaluation, suggesting that P2X 3 antagonists have utility for treating bladder 
overactivity. P2X 3 knock-out mice had decreased voiding frequency, increased voiding 
volume, but normal bladder pressure. It has been proposed that ATP acts as a physiological 
regulator of sensory neurotransmission in visceral hollow organs such as bladder 
(Namasivayam et al., Brit. J. Urol. Int. 84L 854-860. (1999), and P2X 3 containing receptors 
localized on the basal surface of the urothelium. The urology data on the P2X 3 knock-out 
mice suggest that P2X 3 plays a major role in modulating the volume threshold for activation 
of micturition and that P2X 3 antagonists have therapeutic utility for urinary incontinence. 

The nociceptive effects of exogenously administered ATP and P2X containing 
receptor agonists have also been demonstrated in laboratory animals (Bland- Ward and 
Humphrey, 1997; Hamilton et al., 1999). The peripheral nociceptive actions of P2X activation 
and stimulation of spinal P2X containing receptors also contribute to nociception as indicated 
by the ability of intrathecally (i.t.) administered P2 receptor agonists to increase sensitivity to 
acute and persistent noxious stimuli in rodents (Driessen et al., 1994; Tsuda et al., 1999a; 
1999b). 
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The utility of available purinergic ligands to evaluate the role of individual P2 
receptor subtypes in mammalian physiology has been complicated by the susceptibility of P2 
receptor agonists to undergo enzymatic degradation, and by the lack of P2 receptor subtype- 
selective agonists and antagonists (King et al., 1999; Ralevic and Bumstock, 1998). 

Since subtype-selective ligands for the individual P2 receptors have yet to be 
identified, efforts to elucidate the specific P2X containing receptor subtypes involved in the 
transmission of nociceptive signals has been largely based on receptor localization and 
functional studies using immunohistochemical techniques. These studies have shown that 
both the homomeric P2X3 and heteromeric P2X2/3 containing receptor subtypes are selectively 
localized to the central and peripheral terminals of small diameter sensory neurons (Chen et 
al., 1995; Lewis et al., 1995; Vulchanova et al., 1997; 1998). Further, recent data has shown 
that P2X3 specific immunoreactivity is significantly increased in both the injured dorsal root 
ganglion and in the ipsalateral spinal dorsal horn following chronic constriction injury of the 
rat sciatic nerve (Novakovic et al., 1999). 

The functional and immunohistochemical localization of P2X 3 and/or P2X2/3 
containing receptors on sensory nerves indicates that these P2X containing receptors have a 
primary role in mediating the nociceptive effects of exogenous ATP. Thus, compounds 
which block or inhibit activation of P2X3 containing receptors serve to block the pain 
stimulus. Antagonists of the P2X 3 homomeric channel and/or the P2X2/P2X3 heteromeric 
channel could successfully block the transmission of pain. 

The compounds of the present invention are novel P2X3 and P2X2/3 antagonists, 
having utility in treating pain as well as in treating bladder overactivity and urinary 
incontinence. 
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SUMMARY OF THE INVENTION 



The present invention discloses trisubstituted-N-[(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl]benzamides compounds, a method for controlling pain in mammals, and 
pharmaceutical compositions including those compounds. More particularly, the present 
invention is directed to compounds of formula (T) 



or pharmaceutical^ acceptable salts or prodrugs thereof, wherein 

Ai and A2 are each independently selected from alkoxycarbonyl, alkylcarbonyloxy, 
carboxy, hydroxy, hydroxyalkyl, (NR A R«)carbonyl, (NRcS(0) 2 R D )carbonyl, -S(0) 2 OH, or 
tetrazolyl; 



A] and A2 together with the carbon atoms to which they are attached form a five 
membered heterocycle containing a sulfur atom wherein the five membered heterocycle is 
optionally substituted with 1 or 2 substituents selected from mercapto or oxo; 

A 3 is selected from alkoxycarbonyl, alkylcarbonyloxy, carboxy, hydroxy, 
hydroxyalkyl, (NR A R B )carbonyl, (NRcS(0) 2 RD)carbonyl, -S(0) 2 OH, or tetrazolyl; 

A4, A 5 , A^ and A7 are each independently selected from hydrogen, alkoxy, 
alkoxycarbonyl, alkenyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkynyl, aryl, carboxy, 
cyano, haloalkoxy, haloalkyl, halogen, heterocycle, hydroxy, hydroxyalkyl, nitro, -NR e Rf, or 
(NRERp)carbonyl; 

Ag, A9, A10 and An are each independently selected from hydrogen, alkoxy, 
alkoxycarbonyl, alkenyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkynyl, aryl, carboxy, 
haloalkoxy, haloalkyl, halogen, heterocycle, hydroxy, hydroxyalkyl, -NReRf, 
(NRERF)carbonyl, or oxo; 

R A and Rb are each independently selected from hydrogen, alkyl, or cyano; 

Rc is selected from hydrogen or alkyl; 




or 
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Rd is selected from alkoxy, alkyl, aryl, arylalkoxy, arylalkyl, haloalkoxy, or 
haloalkyl; 

Re and R F are each independently selected from hydrogen, alkyl, alkylcarbonyl, 
formyl, or hydroxyalkyl; 

Li is selected from alkenylene, alkylene, alkynylene, -(CH2) m O(CH2)n-> 
-(CH2) m S(CH2)n-, or -(CH2) p C(0)(CH2)q- wherein each group is drawn with the left end 
attached to N and the right end attached to Ri ; 

m is an integer 0-10; 

n is an integer 0-10; 

Ri is selected from aryl, cycloalkenyl, cycloalkyl, or heterocycle; 

L2 is absent or selected from a covalent bond, alkenylene, alkylene, alkynylene, 
-(CH 2 ) p O(CH 2 ) q -, -(CH 2 )pS(CH 2 ) 0 -(CH 2 )pC(0)(CH 2 ) q -, -(CH 2 )pC(OH)(CH2V, or 
-(CH 2 )pCH=NO(CH2)q- wherein each group is drawn with the left end attached to Ri and the 
right end attached to R2; 

p is an integer 0-10; 

q is an integer 0-10; and 

R2 is absent or selected from aryl, cycloalkenyl, cycloalkyl, or heterocycle: 

DETAILED DESCRIPTION OF THE INVENTION 
The principle embodiment of the present invention is directed to compounds of 
formula (I) 




2 *R 2 



(I) 

or phannaceutically acceptable salts or prodrugs thereof, wherein 

Ai and A 2 are each independently selected from alkoxycarbonyl, alkylcarbonyloxy, 
carboxy, hydroxy, hydroxyalkyl, (NR A RB)carbonyl, (NRcS(0) 2 RD)carbonyl, -S(0) 2 OH, or 
tetrazolyl; 

or 
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Ai and A2 together with the carbon atoms to which they are attached form a five 
membered heterocycle containing a sulfur atom wherein the five membered heterocycle is 
optionally substituted with 1 or 2 substituents selected from mercapto or oxo; 

A3 is selected from alkoxycarbonyl, alkylcarbonyloxy, carboxy, hydroxy, 
hydroxyalkyl, (NR A RB)carbonyl, (NRcS(0) 2 R D )carbonyl, -S(0) 2 OH, or tetrazolyl; 

A4, A5, A6 and A7 are each independently selected from hydrogen, alkoxy, 
alkoxycarbonyl, alkenyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkynyl, aryl, carboxy, 
cyano, haloalkoxy, haloalkyl, halogen, heterocycle, hydroxy, hydroxyalkyl, nitro, -NReRf, or 
(NRsRiOcarbonyl; 

Ag, A9, A10 and An are each independently selected from hydrogen, alkoxy, 
alkoxycarbonyl, alkenyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkynyl, aryl, carboxy, 
haloalkoxy, haloalkyl, halogen, heterocycle, hydroxy, hydroxyalkyl, -NReRf, 
(NRERiOcarbonyl, or oxo; 

Ra and Rb are each independently selected from hydrogen, alkyl, or cyano; 

Rc is selected from hydrogen or alkyl; 

Rd is selected from alkoxy, alkyl, aryl, arylalkoxy, arylalkyl, haloalkoxy, or haloalkyl; 

Re and R F are each independently selected from hydrogen, alkyl, alkylcarbonyl, 
formyl, or hydroxyalkyl; 

Li is selected from alkenylene, alkylene, alkynylene, -(CH 2 ) m O(CH 2 ) n -, 
-(CH 2 ) m S(CH 2 ) n -, or -(CH 2 ) p C(0)(CH 2 ) q - wherein each group is drawn with the left end 
attached to N and the right end attached to Ri ; 

m is an integer 0-10; 

nis an integer 0-10; 

Ri is selected from aryl, cycloalkenyl, cycloalkyl, or heterocycle; 

L2 is absent or selected from a covalent bond, alkenylene, alkylene, alkynylene, 
-(CH 2 ) p O(CH 2 ) q -, -(CH 2 ) P S(CH 2 V, -(CH 2 ) p C(0)(CH 2 ) q -, -(CH 2 ) p C(OH)(CH 2 ) q -, or 
-(CH 2 )pCH=NO(CH 2 ) q - wherein each group is drawn with the left end attached to Ri and the 
right end attached to R 2 ; 

p is an integer 0-10; 

q is an integer 0-10; and 

R 2 is absent or selected from aryl, cycloalkenyl, cycloalkyl, or heterocycle. 
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In another embodiment, compounds of the present invention have formula (I) 
wherein Ai and A2 are each independently selected from alkoxycarbonyl, carboxy, hydroxy, 
(NRARB)carbonyl, (NRcS(0) 2 RD)carbonyl, and -S(0) 2 OH; A3 is carboxy, A4, A5, A$, A 7 , As, 
A9, A10 and Ai 1 are each hydrogen; R A and Rb are each independently selected from 
hydrogen, alkyl, and cyano; Li is selected from alkylene and -(CH2) m O(CH2) n -; Ri is selected 
from aryl, cycloalkyl and heterocycle; L2 is absent or selected from a covalent bond, 
alkylene, -(CH 2 )pO(CH 2 ) q -, -(CH 2 )pC(0)(CH 2 ) q -, -(CH 2 ) p C(OH)(CH 2 )q-, -(CH 2 ) p S(CH 2 ) q -, 
and -(CH 2 ) p CH=NO(CH 2 )q-; p is 0; q is an integer 0-1; R 2 is absent or selected from aryl, 
cycloalkenyl, cycloalkyl and heterocycle; and Rc and Rd are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Ai and A 2 together with the carbon atoms to which they are attached form a five membered 
heterocycle containing a sulfur atom wherein the five membered heterocycle is optionally 
substituted with 1 or 2 substituents selected from mercapto and oxo; and A3, A4, A5, A$, A7, 
As, A9, A10, An, Li, Ri, L2 and R 2 are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Li is alkylene; Ri is aryl; L2 is absent; R 2 is absent; and Ai, A2, A3, A4, A5, A$, A7, As, A9, 
A10 and An are as defined in formula (T). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Li is alkylene; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRERF)carbonyl, -N(R A )C(0)NR B Rc 5 or -CH=NOR EE ; L2 is absent; R 2 is 
absent; and Ra, Rb, Rc, Re, Rf, Ree, Ai, A 2 , A 3 , A4, A5, A$, A7, As, A9, A10 and An are as 
defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A3 are each carboxy, A4, A 5 , A$, A 7 , As, A9, A10 and An are each hydrogen; Li is 
alkylene wherein said is alkylene selected from -CH 2 -, -CH 2 CH 2 - and -CH 2 CH(CH 3 )-; Ri is 
aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected from alkoxy, 
alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, 
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haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, -CH=NORee, or -NReRf; L2 is 
absent; and R 2 is absent; and Re, Rf, and Ree are as defined as in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl wherein said aryl is fluorenyl substituted with 0, 1, or 2 substituents 
selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, nitro, oxo, or -NReRf; 
L2 is absent; R 2 is absent; and Re, Rf, Ai, A 2 , A3, A4, A5, A6, A7, As, A9, Ai 0 and An are as 
defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A3 are each carboxy; A4, A5, A$, A 7 , Ag, A9, A10 and An are each hydrogen; Li is 
alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is fluorenyl substituted 
with 0 or 1 substituent selected from hydroxy and oxo; L 2 is absent; and R 2 is absent. 

In another embodiment, compounds of the present invention have formula (T) wherein 
Li is alkylene; Ri is aryl; L 2 is a covalent bond; R 2 is aryl; and Ai, A 2 , A3, A4, As, A*, A7, A«, 
A9, A10 and An are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Li is alkylene; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NR e Rf, (NRERF)carbonyl, -N(R A )C(0)NR B Rc, or -CH==NOR E e; L2 is a covalent bond; 
R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents each 
independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRERF)carbonyl, -N(R a )C(0)NRbRc, or -CH=NORee; and R A , Rb, Rc, Re, 
Rf, Ree, Ai, A 2 , A 3 , A4, A5, A6, A 7 , Ag, A 9 , A10 and An are as defined in formula (T). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A 3 are each carboxy; A4, A 5 , As, A 7 , Ag, A 9 , Ai 0 and An are each hydrogen; Li is 
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alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is phenyl substituted 
with 0 9 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH==NORee, or -NReRf; L2 is a covalent bond; and R 2 is aryl 
wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected from alkoxy, 
alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, 
haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, -CH=NOR E e, or -NReRf; and 
Re, Rf, and Ree are as defined as in formula (X). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Aj and A 2 together with the carbon atoms to which they are attached form a five membered 
heterocycle containing a sulfur atom wherein the five membered heterocycle is substituted 
with 0, 1, or 2 substituents selected from mercapto and oxo; A3 is carboxy; A4, A 5 , A 6 , A 7 , 
As, A 9 , A10, and An are each hydrogen; Li is alkylene wherein said alkylene is -CH 2 s Ri is 
aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected from alkoxy, 
alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, 
haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, -CH=NORee, or -NReRf; L 2 is 
a covalent bond; R 2 is aiyl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents 
selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, 
-CH=NORee, or -NReR f ; and R E , Rf» and R EE are as defined as in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl; L2 is a covalent bond; R 2 is heterocycle; and A u A 2 , A3, A4, A 5 , Ae, 
A 7 , Ag, A 9 , A10 and An are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Li is alkylene; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NR E RF)carbonyl, -N(Ra)C(0)NRbRc> or -CH=NOR EE ; U is a covalent bond; 
R 2 is heterocycle wherein said heterocycle is selected from azetidinyl, azepanyl, aziridinyl, 
furyl, morpholinyl, piperazinyl, piperidinyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl, 
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pyrrolidinyl and thienyl wherein said heterocycle is substituted with 0, 1, 2,or 3 substituents 
independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, arylalkoxycarbonyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, 
fonnyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NREPjOcarbonyl, -N(R A )C(0)NR B Rc, or -CH=NOR EE ; 
and Ra, Rb, Rc, Re, Rf, Ree, Ai, A 2 , A3, A4, A5, Ae 9 A 7 , Ag, A 9 , A10 and Ai 1 are as defined in 
formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A 3 are each carboxy; A4, A5, Aa, A7, A«, A 9 , A10 and An are each hydrogen; Li is 
alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is phenyl substituted 
with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, fonnyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH=NORee, or -NReRf; L2 is a covalent bond; and R 2 is heterocycle 
wherein said heterocycle is selected from pyridinyl, pyrrolidinyl, and thienyl wherein said 
heterocycle is substituted with 0,1, or 2 substituents selected from alkoxy, alkoxycarbonyl, 
alkenyl, alkenyloxy, alkyl, alkylthio, cyano, fonnyl, haloalkoxy, haloalkyl, haloalkylthio, 
halogen, hydroxyalkyl, nitro, -N(R a )C(0)NRbRc, or -NReRf; and R^ Rb, Rc> Re, Rf, Ree 
are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl; 1^ is alkylene; R 2 is aryl; and Ai, A 2 , A3, A4, A 5 , A& A 7 , Ag, A 9 , 
A10 and An are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRERF)carbonyl, -N(Ra)C(0)NRbRc, or -CH=NOR E e; L 2 is alkylene; R 2 is 
aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents each 
independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
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alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRER F )carbonyl, -N(Ra)C(0)NRbRc, or -CH=NOR EE ; and R A , Rb, Rc, Re, 
Rf, Ree, Ai, A 2 , A 3 , A4, A 5 , Ae, A7, As, A9, A10 and An are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A3 are each carboxy; A4, A5, A$, A 7 , Ag, A9, Ai 0 and An are each hydrogen; Li is 
alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is phenyl substituted 
with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH=NOR E e, or -NReRf; L2 is alkylene wherein said alkylene is - 
CH 2 -; and R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents 
selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, 
-CH=NOR E e, or -NReRf; and R E , Rf, and R E e are as defined in formula (T). 

In another embodiment, compounds of the present invention have formula CO wherein 
Li is alkylene; R 2 is aryl; L2 is -(CH 2 )pO(CH 2 )q-; R2 is aryl; and Ai, A 2 , A 3 , A4, A 5 , Aa, A 7 , 
Ag, A9, A10 An, P and q are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Li is alkylene; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NR e Rf, (NR^carbonyl, -N(R a )C(0)NRbRc, or -CH=NOR EE ; U is -(CH 2 ) p O(CH 2 ) q -; 
R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents each 
independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 



WO 02/094767 PCT/US02/15174 

12 

oxo, -NReRf, (NR E R F )carbonyl, -N(Ra)C(0)NR b Rc, or -CH=NOR EE ; and Ra, Rb, Rc, Re, 
Rf, Reej Ai, A 2 , A3, A4, A 5 , A$, A 7 , Ag, A9, A10 Ai 1, p and q are as defined in formula (T). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Ai, A2 and A3 are each carboxy; A4, A 5 , A^, A7, As, A9, A10 and An are each hydrogen; Li is 
alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is phenyl substituted 
with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH=NORee, or -NReR f ; L 2 is -(CH 2 ) p O(CH 2 ) q -; p is 0; q is 0; and R 2 
is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected from 
alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, -CH=NOR EE: , or 
-NReRf; and R E , Rf, and R EE are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai and A 2 are each independently selected from alkoxycarbonyl, carboxy, hydroxy, 
(NR A RB)carbonyl, or -S(0) 2 OH; A 3 is carboxy; A4, A 5 , A$, A 7 , Ag, A 9 , A10 and An are each 
hydrogen; Li is alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is phenyl 
substituted with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, 
alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, 
hydroxyalkyl, methylenedioxy, nitro, -CH=NOR E e, or -NReR f ; La is -(CH 2 ) p O(CH 2 ) q -; p is 0; 
q is 0; and R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents 
selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, 
-CH==NOR EE , or -NReR f ; and R E , R F , and R EE are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai and A 2 are each independently selected from carboxy or (NRcS(0) 2 RD)carbonyl wherein 
one of Ai or A 2 is (NRcS(0) 2 R D )carbonyI; A 3 is carboxy; A4, A 5 , A$, A 7 , Ag, A 9 , A10 and An 
are each hydrogen; Li is alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl 
is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents each independently selected from 
alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, 
alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylcarbonylalkyl, 
alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, alkynyloxy, carboxy, 
carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, haloalkyl, haloalkylthio, 
halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, oxo, -NReRf, 
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(NRER F )carbonyl, -N(R A )C(0)NR B Rc, or -CH=NOR EE ; L 2 is -(CH 2 )pO(CH2) q -; p is 0; q is 
0; R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents each 
independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, foimyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRERF)carbonyl, -N(R a )C(0)NRbRc, or -CH=NOR EE ; and R A , Rb, Rc, Rd, 
Re, Rf, and Ree are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Ai and A 2 are each independently selected from carboxy or (NnRcS(0) 2 RD)caibonyl wherein 
one of Ai or A 2 is (NRcS(0) 2 RD)carbonyl; A3 is carboxy; A4, A 5 , A7, Ag, A9, A10 and An 
are each hydrogen; Li is alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl 
is phenyl substituted with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, 
alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, 
halogen, hydroxyalkyl, methylenedioxy, nitro, -CH=NORee, or -NReRf; L2 is - 
(CH 2 ) p O(CH 2 )q-; p is 0; q is 0; R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 
substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NORee> or -NReR f ; Rd is selected from alkyl or aryl; and R A> Rb, Rc, Re, Rf, and 
Ree are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) 
whereinAi and A 2 are each independently selected from carboxy or (NRcS(0) 2 R D )carbonyl 
wherein one of Ai or A 2 is (NRcS(0) 2 Ro)carbonyU A3 is carboxy; A4, A 5 , A*, A 7 , As, A9, A10 
and Ai 1 are each hydrogen; Li is alkylene wherein said alkylene is -CH 2 »; Ri is aryl wherein 
said aryl is phenyl substituted with 0, 1, or 2 substituents selected from alkoxy, 
alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, 
haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, -CH=NORee, and -NReRf; L2 is 
-(CH 2 ) p O(CH 2 )q-; p is 0; q is 0; R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 
2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NORee, and -NReRf; Rd is selected from alkyl or aryl wherein said aryl is phenyl 
substituted with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, 
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alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, 
hydroxyalkyl, methylenedioxy, nitro, -CH==NOR EE , -NReRf, and -N(R a )C(0)NRbRc; and 
R A , Rb, Rc, Re, Rf, and R E e are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai and A2 are each independently selected from carboxy or (NRcS(0)2RD)carbonyl wherein 
one of Ai or A2 is (NRcS(0)2Ro)carbonyl; A3 is carboxy; A4, A5, A$, A7, Ag, A9, A10 and An 
are each hydrogen; Li is alkylene wherein said alkylene is -CH2-; Ri is aryl wherein said aryl 
is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents each independently selected from 
alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, 
alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylcarbonylalkyl, 
alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, alkynyloxy, carboxy, 
carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, haloalkyl, haloalkylthio, 
halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, oxo, -NRrRf, 
(NRER F )carbonyl, -N(R A )C(0)NR B Rc, or -CH=NOR EE ; L2 is -(CH 2 )pO(CH 2 ) q s p is 0; q is 0; 
R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents each 
independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf* (NR E RF)caibonyl, -N(Ra)C(0)NRbRc, or -CH=NOR EE ; R D is heterocycle; and 
Ra, Rb» Rc> Re, Rf> and Ree are as defined in formula (T). 

XX In another embodiment, compounds of the present invention have formula (I) wherein 
Ai and A2 are each independently selected from carboxy or (NRcS(0)2RD)carbonyl wherein 
one of Ai or A 2 is (NRcS(0)2RD)carbonyl; A 3 is carboxy; A4, A 5 , A 7 , As, A 9 , A10 and An 
are each hydrogen; Li is alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl 
is phenyl substituted with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, 
alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, 
halogen, hydroxyalkyl, methylenedioxy, nitro, -CH=NOR EE , or -NReRf; L2 is 
-(CH2) p O(CH 2 )q-; p is 0; q is 0; R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 
2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR EE , or -NReRf; Rd is heterocycle wherein said heterocycle is pyridinyl and 
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thienyl wherein said heterocycle is substituted with 0,1, or 2 substituents selected from 
alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxyalkyl, nitro, -N(R a )C(0)NRbRc, or -NReRf; and 
Ra, Rb, Rc, Re, Rf, and R EE are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Ai and A 2 are each independently selected from carboxy or (NRcS(0) 2 RD)carbonyl wherein 
one of Ai or A2 is (NRcS(0) 2 R D )carbonyl; A 3 is carboxy; A4, A 5 , As, A7, Ag, A9, A10 and An 
are each hydrogen; Li is alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl 
is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents each independently selected from 
alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, 
alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylcarbonylalkyl, 
alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, alkynyloxy, carboxy, 
carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, fonnyl, haloalkoxy, haloalkyl, haloalkylthio, 
halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, oxo, -NReR f , 
(NR E R F )carbonyl, -N(Ra)C(0)NR b Rc, or -CH=NOR EE ; U is -(CH 2 )pO(CH 2 ) q s p is 0; q is 0; 
R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents each 
independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, . 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, fonnyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRER F )carbonyl, -N(Ra)C(0)NRbRc, or -CH==NOR EE ; Rd is arylalkyl; and 
Ra, Rb, Rc, Re, Rf, and R EE are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai and A 2 are each independently selected from carboxy or (NRcS(0) 2 R D )carbonyl wherein 
one of Ai or A 2 is (NRcS(0) 2 R D )carbonyl; A 3 is carboxy; A4, A 5 , A6, A 7 , Ag, A 9 , A10 and A u 
are each hydrogen; Li is alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl 
is phenyl substituted with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, 
alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, 
halogen, hydroxyalkyl, methylenedioxy, nitro, -CH==NOR EE , or -NRbRf; L2 is - 
(CH 2 )pO(CH 2 )qS p is 0; q is 0; R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 
substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, fonnyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
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nitro, -CH=NOR EE , or -NReRf; Rd is arylalkyl wherein the aryl of arylalkyl is phenyl 
substituted with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, 
alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, 
hydroxyalkyl, methylenedioxy, nitro, -CH==NORee, or -NReR f ; and Rc, Re, Rf, and R EE are 
as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A 3 are each carboxy; A4, A5, A4, A 7 , Ag, A9, A 10 and An are each hydrogen; Li is 
alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is phenyl substituted 
with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH=NOR EE , or -NReRf; L2 is -(CH 2 ) p O(CH 2 ) q -; p is 0; q is 1; and R 2 
is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected from 
alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, -CH=NORee, or 
-NReRf; and Re, Rf, and R E e are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Li is alkylene; Ri is aryl; 1^ is -(CH 2 )pO(CH 2 ) q -; R 2 is cycloalkyl; and A t , A 2 , A 3 , A4, A 5 , Ae, 
A 7 , Ag, A 9 , A10 An, P and q are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Li is alkylene; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRER F )carbonyl, -N(R a )C(0)NRbRc, or -CH=NOR EE ; U is -(CH 2 ) p O(CH 2 ) q -; 
R 2 is cycloalkyl; and A u A 2 , A 3 , A4, A 5 , A6, A 7 , A 8 , Ag> A10 An, p and q are as defined in 
formula (T); and Ra, R b , Rc, Re, Rf, and R E e are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A3 are each carboxy; A4, A 5 , A6, A 7 , Ag, A 9j A10 and An are each hydrogen; Li is 
alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is phenyl substituted 
with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
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methylenedioxy, nitro, -CH=NOR B e, or -NReR f ; L2 is <CH 2 ) p O(CH 2 ) q -; p is 0; q is 0; and 
R 2 is cycloalkyl; and R E , Rf, and R E e are as defined in formula (I). 

6 In another embodiment, compounds of the present invention have formula (T) wherein 
Li is alkylene; Ri is aryl; L 2 is -(CH 2 ) p O(CH 2 ) q -; R 2 is cycloalkenyl; and Ai, A 2 , A3, A4, A5, 
A6, A7, Ag, A9, A10 An, p and q are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycaibonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRER F )carbonyl, -N(R a )C(0)NRbRc, or -CH=NORee; L 2 is -(CH 2 ) p O(CH 2 ) q -; 
R 2 is cycloalkenyl; and Ai, A 2 , A3, A4, A5, A$, A7, A8, A9, A10 An, p and q are as defined in 
formula (I); and Ra, Rb, Rc, Re, Rf, and Rbe are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A3 are each carboxy; A4, A 5 , A& 9 A 7 , Ag, A9, A10 and An are each hydrogen; Li is 
alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is phenyl substituted 
with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH=NOR E e, or -NReR f ; \ji is -(CH 2 ) p O(CH 2 ) q -; p is 0; q is 0; and R 2 
is cycloalkenyl; and Re, Rf, and Ree are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl; L 2 is -(CH 2 ) p O(CH 2 ) q -; R 2 is heterocycle; and Ai, A 2 , A3, A4, A 5 , 
Ae, A 7 , As, A 9 , A10 An, p and q are as defined in formula (T). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRERF)carbonyl, -N(R a )C(0)NRbRc, or -CH=NORee; L 2 is -(CH 2 ) p O(CH 2 ) q -; 
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R 2 is heterocycle wherein heterocycle is selected from furyl, pyrazinyl, pyridazinyl, 
pyridinyl, pyrimidinyl, and thienyl wherein said heterocycle is substituted with 0, 1, 2,or 3 
substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, arylalkoxycarbonyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, 
fonnyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NRbRf, (NR£R F )carbonyl, -N(R A )C(0)NR B Rc, or -CH=NOR EE ; 
and Ra, Rb> Rc> Re, Rf, Ree> Ai, A 2 , A 3 , A4, A 5 , A*, A 7 , A«, A 9 , A10 An, p, and q are as 
defined in formula (I) 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A3 are each carboxy; A4, A5, Aa, A7, Ag, A9, A10 and An are each hydrogen; Li is 
alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is phenyl substituted 
with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, fonnyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH=NOR EE , or -NReRf; L 2 is -(CH 2 ) p O(CH 2 ) q -; p is 0; q is 0; and R 2 
is heterocycle wherein heterocycle is selected from pyridinyl or pyrimidinyl wherein the 
heterocycle is substituted with 0,1, or 2 substituents selected from alkoxy, alkoxycarbonyl, 
alkenyl, alkenyloxy, alkyl, alkylthio, cyano, fonnyl, haloalkoxy, haloalkyl, haloalkylthio, 
halogen, hydroxyalkyl, nitro, -N(Ra)C(0)NR b Rc, or -NReRf; and R A , Rb, Rc, Re, Rf, and 
Ree are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Li is alkylene; Ri is aryl; L2 is -(CH 2 )pS(CH 2 )q-; R 2 is aryl; and A u A 2 , A3, A4, A5, Ae, A 7 , 
As, A 9 , A10 An, p and q are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, fonnyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NRbRf, (NRER F )carbonyl, -N(Ra)C(0)NR b Rc, or -CH^NORbb; U is -(CH 2 ) p S(CH 2 ) q -; 
R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents each 
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independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRER F )carbonyl, -N(Ra)C(0)NR b Rc, or -CH=NOR EE ; and R A , R B , Rc, Re, 
Rf, Ree, Ai, A2, A 3 , A4, A5, A^, A 7 , Ag, A9, A10 Ai 1, p and q are as defined in fonnula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A2 and A3 are each carboxy; A4, A5, A$, A7, Ag, A9, A10 and Ai 1 are each hydrogen; Li is 
alkylene wherein said alkylene is -CH2-; Ri is aryl wherein said aryl is phenyl substituted 
with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH=NORee, or -NReRf; L2 is -(CH 2 )pS(CH2)q-; p is 0; q is 0; and R 2 
is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected from 
alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, -CH=NOR EE , or 
-NReRf; and Re, Rf, and Ree are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; R\ is aryl; L2 is -(CH 2 )pC(0)(CH 2 )q-; R 2 is aryl; and Ai, A 2 , A3, A4, A 5 , A«, 
A 7 , As, A9, A10 An, p and q are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRERF)carbonyl, -N(R a )C(0)NRbRc, or -CH=NOR E e; L2 is - 
(CH2) p C(0)(CH 2 )q-; R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
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haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NR^carbonyl, -N(R A )C(0)NR B Rc, or -CH=NOR E e; and R A , Rb, Rc> Re, 
Rf, Ree, Ai, A2, A3, A4, A5, A6, A7, As, A 9 , A10 An, P and q are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A 3 are each carboxy; A4, A 5 , A$, A 7 , Ag, A9, A10 and An are each hydrogen; Li is 
alkylene wherein said alkylene is -CH2-; Ri is aryl wherein said aryl is phenyl substituted 
with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, fonnyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH==NORee, or -NReRf; L 2 is -(CH 2 ) p C(0)(CH 2 ) q -; p is 0; q is 0; and 
R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected from 
alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, -CH=NOR EE , or 
-NReRf; and R E , Rf, and Ree are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl; L2 is -(CH 2 )pC(OH)(CH 2 ) q -; R 2 is aryl; and Ai, A 2 , A3, A4, A 5 , A*, 
A7, Ag, A9, A10 An, p and q are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRERF)carbonyl, -N(Ra)C(0)NR b Rc, or -CH=NOR EE ; L 2 is - 
(CH 2 ) p C(OH)(CH 2 ) q -; R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NR^carbonyl, -N(R A )C(0)NR B Rc, or -CH=NOR EE ; and R A , Rb, Rc, Re, 
Rf, Ree, Ai, A 2 , A 3 , A4, A5, A6, A 7 , Ag, A9, A10 An, p, and q are as defined in formula (I). 
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In another embodiment, compounds of the present invention have formula (I) 
wherein Ai, A 2 and A 3 are each carboxy; A4, A 5 , A6, A7, Ag, A9, A10 and An are each 
hydrogen; Li is alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is phenyl 
substituted with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, 
alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, 
hydroxyalkyl, methylenedioxy, nitro, -CH=NOR E e, or -NReRf; L2 is -(CH 2 ) p C(OH)(CH 2 ) q -; 
p is 0; q is 0; and R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents 
selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, 
-CH=NORee, or -NReRf; and Re, Rf, and Ree are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl; L2 is -(CH 2 )pCH=NO(CH 2 ) q -; R 2 is aryl; and Ai, A 2 , A 3 , A4, A 5 , A$, 
A7, Ag, A9, A10 An, P and q are as defined hi formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRERF)carbonyl, -N(R A )C(0)NR B Rc, or -CH=NOR E e; L2 is 
-(CH 2 )pCH=NO(CH 2 ) q -; R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 
5 substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRER F )carbonyl, -N(R a )C(0)NRbRc, or -CH=NOR EE ; and R A > Rb, Rc, Re, 
Rf, Ree, Ai, A 2 , A3, A4, A5, A6, A7, Ag, A9, A10 An, p, and q are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A3 are each carboxy; A4, A 5 , A6, A7, Ag, A 9 , A10 and An are each hydrogen; Li is 
alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is phenyl substituted 
with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
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alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH=NOR EE , or -NReRf; Li is -(CH 2 )pCH=NO(CH2)qS p is 0; q is an 
integer 0-1; and R2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents 
selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, 
-CH=NORee> or -NReRf; and Re, Rf> and Ree are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Li is alkylene; Ri is aryl; L2 is -(CH 2 )pCH=NO(CH2)qS R2 is heterocycle; and Ai, A 2 , A 3 , A4, 
As, A^, A7, Ag, A9, A10 An, p and q are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A2 and A3 are each carboxy; A4, A5, Ae, A7, Ag, A9, A10 and An are each hydrogen; Li is 
alkylene wherein said alkylene is -CH 2 -; Ri is aryl wherein said aryl is phenyl substituted 
with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH^NORee, or -NReRf; L2 is -(CH 2 )pCH=NO(CH2) q -; p is 0; q is 0; 
and R2 is heterocycle wherein said heterocycle is pyranyl substituted with 0,1, or 2 
substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, nitro, 
-N(R A )C(0)NR B Rc, or -NR e Rf; and R A , Rb, Rc, Re, Rf, and R E e are as defined in formula 
(I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is cycloalkyl; L2 is absent; R 2 is absent; and Ai, A 2 , A 3 , A4, A 5 , A6, A 7 , Ag, 
A9, A10 An, P and q are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A3 are each carboxy; A4, A 5 , A$, A 7 , Ag, A9, A10 and An are each hydrogen; Li is 
-CH 2 -; Ri is cycloalkyl; L2 is absent; and R 2 is absent. 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is -(CH2)mO(CH 2 )n-; Ri is aryl; L 2 is absent; R 2 is absent; and Ai, A 2 , A 3 , A4, A 5 , A$ 9 A 7 , 
Ag, A 9 , A10 An, m and n are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is -(CH 2 )mO(CH 2 )n-; Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
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alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, fonnyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRERF)carbonyl, -N(R A )C(0)NR B Rc, or -CH=NOR EE ; L2 is absent; R 2 is 
absent; and Ra, Rb, Rc, Re, Rf, Ree> Ai, A 2 , A 3 , A4, A 5 , A6, A 7 , Ag, A 9 , A10 An, m, and n are 
as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Ai, A 2 and A 3 are each carboxy; A4, A 5 , A$, A 7 , Ag, A 9 , A\o and An are each hydrogen; Li is 
-(CH 2 ) m O(CH 2 ) n -; m is an integer 2-4; n is 0; Ri is aryl wherein said aryl is phenyl substituted 
with 0, 1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, fonnyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH=NOR E e, or -NReRf; L2 is absent; R 2 is absent; and R E , Rf, and 
Ree are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is heterocycle; L2 is absent; R 2 is absent; and Ai, A 2 , A 3 , A4, A 5 , As, A 7 , 
A«, A9, A10 and An are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (I) wherein 
Li is alkylene; Ri is heterocycle wherein said heterocycle is selected from furyl, pyrazinyl, 
pyridazinyl, pyridinyl, pyrimidinyl and thienyl wherein said heterocycle is substituted with 0, 
1, 2,or 3 substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, arylalkoxycarbonyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, 
fonnyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NR E R F , (NRER F )carbonyl, -N(R A )C(0)NR B Rc, or -CH=NOR EE ; 
L 2 is absent; R 2 is absent; and Ai, A 2 , A 3 , A4, A 5> Ae, A 7 , Ag, A 9 , Ai 0 and A n are as defined 
in formula (T); and R A , R B , Rc, R E , Rf, and R EE are as defined in formula (I). 

In another embodiment, compounds of the present invention have formula (T) wherein 
Ai, A 2 and A 3 are each carboxy; A4, A 5 , A6, A 7 , Ag, A 9 , A10 and An are each hydrogen; Li is 
alkylene wherein alkylene is -CH 2 -; Ri is heterocycle wherein said heterocycle is thienyl 
substituted with 0,1, or 2 substituents selected from alkoxy, alkoxycarbonyl, alkenyl, 
alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, 
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hydroxyalkyl, nitro, -N(Ra)C(0)NRbRc> or -NReRf; L2 is absent; R 2 is absent; and R E , Rf, 
and R E e are as defined in formula (T). 

Another embodiment of the present invention relates to pharmaceutical compositions 
comprising a therapeutically effective amount of a compound of formula (T) or a 
pharmaceutically acceptable salt thereof in combination with a pharmaceutically acceptable 
carrier. 

Another embodiment of the present invention relates to a method for controlling pain 
in a mammal in need of such treatment comprising administering a therapeutically effective 
amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof in 
combination with a pharmaceutically acceptable carrier. 

Another embodiment of the present invention relates to a method of treating urinary 
incontinence in a host mammal in need of such treatment comprising administering a 
therapeutically effective amount of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof in combination with a pharmaceutically acceptable carrier. 

Another embodiment of the present invention relates to a method of treating bladder 
overactivity in a host mammal in need of such treatment comprising administering a 
therapeutically effective amount of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof in combination with a pharmaceutically acceptable carrier. 

Definition of Terms 

As used throughout this specification and the appended claims, the following terms 
have the following meanings: 

The term "alkenyl" as used herein, means a straight or branched chain hydrocarbon 
containing from 2 to 1 0 carbons and containing at least one carbon-carbon double bond 
formed by the removal of two hydrogens. Representative examples of alkenyl include, but 
are not limited to, ethenyl, 2-propenyl, 2-methyl-2-propenyl, 3-butenyl, 4-pentenyl, 5- 
hexenyl, 2-heptenyl, 2-methyl- 1 -heptenyl, and 3-decenyL 

The term "alkenylene" denotes a divalent group derived from a straight or branched 
chain hydrocarbon of from 2 to 10 carbon atoms containing at least one double bond. 
Representative examples of alkenylene include, but are not limited to, -CH=CH-, 
-CH=CH 2 CH 2 -, and -CH=C(CH 3 )CH 2 -. 



WO 02/094767 PCT/US02/15174 

25 

The term "alkenyloxy" as used herein, means an alkenyl group, as defined herein, is 
appended to the parent molecular moiety through an oxygen atom. Representative examples 
of alkenyloxy include, but are not limited to, allyloxy, 2-butenyloxy and 3-butenyloxy. 

The term "alkoxy" as used herein, means an alkyl group, as defined herein, is 
appended to the parent molecular moiety through an oxygen atom. Representative examples 
of alkoxy include, but are not limited to, methoxy, ethoxy, propoxy, 2-propoxy, butoxy, tert- 
butoxy, pentyloxy, and hexyloxy. 

The term "alkoxyalkoxy" as used herein, means an alkoxy group, as defined herein, is 
appended to the parent molecular moiety through another alkoxy group, as defined herein. 
Representative examples of alkoxyalkoxy include, but are not limited to, tert-butoxymethoxy, 
2-ethoxyethoxy, 2-methoxyethoxy, and methoxymethoxy. 

The term "alkoxyalkyl" as used herein, means an alkoxy group, as defined herein, is 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of alkoxyalkyl include, but are not limited to, tert-butoxymethyl, 2- 
ethoxyethyl, 2-methoxyethyl, and methoxymethyl. 

The term "alkoxycarbonyl" as used herein, means an alkoxy group, as defined herein, 
is appended to the parent molecular moiety through a carbonyl group, as defined herein. 
Representative examples of alkoxycarbonyl include, but are not limited to, methoxycarbonyl, 
ethoxycarbonyl, and tert-butoxycarbonyl. 

The term "alkoxycarbonylalkyl" as used herein, means an alkoxycarbonyl group, as 
defined herein, is appended to the parent molecular moiety through an alkyl group, as defined 
herein. Representative examples of alkoxycarbonylalkyl include, but are not limited to, 3- 
methoxycarbonylpropyl, 4-ethoxycarbonylbutyl, and 2-tert-butoxycarbonylethyl. 

The term "alkoxysulfonyl" as used herein, means an alkoxy group, as defined herein, 
is appended appended to the parent molecular moiety through a sulfonyl group, as defined 
herein. Representative examples of alkoxysulfonyl include, but are not limited to, 
methoxysulfonyl, ethoxysulfonyl and propoxysulfonyl. 

The term "alkyl" as used herein, means a straight or branched chain hydrocarbon 
containing from 1 to 10 carbon atoms. Representative examples of alkyl include, but are not 
limited to, methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n- 
pentyl, isopentyl, neopentyl, n-hexyl, 3-methylhexyl, 2,2-dimethylpentyl, 2,3-dimethylpentyl, 
n-heptyl, n-octyl, n-nonyl, and n-decyl. 
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The term "alkylcarbonyl" as used herein, means an alkyl group, as defined herein, is 
appended to the parent molecular moiety through a carbonyl group, as defined herein. 
Representative examples of alkylcarbonyl include, but are not limited to, acetyl, 1-oxopropyl, 
2,2-dimethyl-l-oxopropyl, 1-oxobutyl, and 1-oxopentyL 

The term "alkylcarbonylalkyl" as used herein, means an alkylcarbonyl group, as 
defined herein, is appended to the parent molecular moiety through an alkyl group, as defined 
herein. Representative examples of alkylcarbonylalkyl include, but are not limited to, 2- 
oxopropyl, 3,3-dimethyl-2-oxopropyl, 3-oxobutyl, and 3-oxopentyl. 

The term "alkylcarbonyloxy" as used herein, means an alkylcarbonyl group, as 
defined herein, is appended to the parent molecular moiety through an oxygen atom. 
Representative examples of alkylcarbonyloxy include, but are not limited to, acetyloxy, 
ethylcarbonyloxy, and tert-butylcarbonyloxy. 

The term "alkylene" denotes a divalent group derived from a straight or branched 
chain hydrocarbon of from 1 to 10 carbon atoms. Representative examples of alkylene 
include, but are not limited to, -CH 2 -, -CH 2 CH 2 -, -CH 2 CH(CH 3 )- -CH 2 CH 2 CH 2 -, - 
CH 2 CH 2 CH 2 CH 2 -, and -CH 2 CH(CH 3 )CH 2 -. 

The term "alkylsulfonyl" as used herein, means an alkyl group, as defined herein, is 
appended to the parent molecular moiety through a sulfonyl group, as defined herein. 
Representative examples of alkylsulfonyl include, but are not limited to, methylsulfonyl and 
ethylsulfonyl. 

The term "alkylthio" as used herein, means an alkyl group, as defined herein, is 
appended to the parent molecular moiety through a sulfur atom. Representative examples of 
alkylthio include, but are not limited, methylsulfanyl, ethylsulfanyl, tert-butylsulfanyl, and 
hexylsulfanyl. 

The term "alkylthioalkyl" as used herein, means an alkylthio group, as defined herein, 
is appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of alkylthioalkyl include, but are not limited, methylsulfanylmethyl 
and 2-(ethylsulfanyl)ethyl. 

The term "alkynyl" as used herein, means a straight or branched chain hydrocarbon 
group containing from 2 to 10 carbon atoms and containing at least one carbon-carbon triple 
bond. Representative examples of alkynyl include, but are not limited, to acetylenyl, 1- 
propynyl, 2-propynyl, 3-butynyl, 2-pentynyl, and 1-butynyl. 



WO 02/094767 PCT/US02/15174 

27 

The term "alkynylene" denotes a divalent group derived from a straight or branched 
chain hydrocarbon of from 2 to 10 carbon atoms containing at least one triple bond. 
Representative examples of alkynylene include, but are not limited to, -C=C-, -CHaOsC-, 
-CH(CH 3 )CH 2 CsC-, -C=CCH 2 -, and -OCCH(CH 3 )CH 2 -. 

The term "alkynyloxy," as used herein, means an alkynyl group, as defined herein, is 
appended to the parent molecular moiety through an oxygen atom. Representative examples 
of alkynyloxy include, but are not limited to, 2-propynyloxy and 2-butynyloxy. 

The term "aryl" as used herein, means a phenyl group, or a bicyclic or a tricyclic 
fused ring system wherein one or more of the fused rings is a phenyl group. Bicyclic fused 
ring systems are exemplified by a phenyl group fused to a cycloalkyl group, as defined 
herein, or another phenyl group. Tricyclic fused ring systems are exemplified by a bicyclic 
fused ring system fused to a cycloalkyl group, as defined herein, or another phenyl group. 
Representative examples of aryl include, but are not limited to, anthracenyl, azulenyl, 
fluorenyl, indanyl, indenyl, naphthyl, phenyl, and tetrahydronaphthyl. 

The aryl groups of this invention are substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRERp)carbonyl, -N(Ra)C(0)NR b Rc, and -CH=NORee wherein R E e is 
selected from hydrogen and alkyl, as defined herein. 

The term "arylalkoxy" as used herein, means an aryl group, as defined herein, is 
appended to the parent molecular moiety through an alkoxy group, as defined herein. 
Representative examples of arylalkoxy include, but are not limited to, 2-phenylethoxy, 3- 
naphth-2-ylpropoxy, and 5-phenylpentyloxy. 

The term ,f arylalkoxycarbonyl M as used herein, means an arylalkoxy group, as defined 
herein, is appended to the parent molecular moiety through a carbonyl group, as defined 
herein. Representative examples of arylalkoxycarbonyl include, but are not limited to, 
benzyloxycarbonyl and naphth-2-ylmethoxycarbonyl. 

The term "carbonyl" as used herein, means a -C(O)- group. 

The term "carboxy" as used herein, means a -C0 2 H group. 
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The term "carboxyalkyl" as used herein, means a carboxy group, as defined herein, is 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of carboxyalkyl include, but are not limited to, carboxymethyl, 2- 
carboxyethyl, and 3-carboxypropyl. 

The term "cyano" as used herein, means a -CN group. 

The term "cyanoalkyl 11 as used herein, means a cyano group, as defined herein, is 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of cyanoalkyl include, but are not limited to, cyanomethyl, 2- 
cyanoethyl, and 3-cyanopropyl. 

The term "cycloalkyl M as used herein, means a monocyclic, bicyclic, or tricyclic ring 
system. Monocyclic ring systems are exemplified by a saturated cyclic hydrocarbon group 
containing from 3 to 8 carbon atoms. Examples of monocyclic ring systems include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. Bicyclic ring 
systems are exemplified by a bridged monocyclic ring system in which two non-adjacent 
carbon atoms of the monocyclic ring are linked by an alkylene bridge of between one and 
three additional carbon atoms. Representative examples of bicyclic ring systems include, but 
are not limited to, bicyclo[3.1.1]heptane, bicyclo[2.2.1]heptane, bicyclo[2.2.2]octane, 
bicyclo[3.2.2]nonane, bicyclo[3.3.1]nonane, and bicyclo[4.2.1]nonane. Tricyclic ring 
systems are exemplified by a bicyclic ring system in which two non-adjacent carbon atoms of 
the bicyclic ring are linked by a bond or an alkylene bridge of between one and three carbon 
atoms. Representative examples of tricyclic-ring systems include, but are not limited to, 
tricyclo[3.3.1.0 3,7 ]nonane and tricyclo[3.3.1.1 3,7 ]decane (adamantane). 

The cycloalkyl groups of this invention are substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRERF)carbonyl and -CH=NOR E e wherein R E e is selected from hydrogen and 
alkyl, as defined herein. 

The term "cycloaUcenyl" as used herein, means a cyclic hydrocarbon containing from 
3 to 8 carbons and containing at least one carbon-carbon double bond formed by the removal 
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of two hydrogens. Representative examples of cycloalkenyl include, but are not limited to, 
2-cyclohexen-l-yl, 3-cyclohexen-l-yl, 2,4-cyclohexadien-l-yl and 3-cyclopenten-l-yl. 

The cycloalkenyl groups of this invention are substituted with 0, 1, 2, 3, 4 or 5 
substituents each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, 
alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NRERp)carbonyl and -CH=NOR E e wherein Ree is selected from hydrogen and 
alkyl, as defined herein. 

The term "ethylenedioxy" as used herein, refers to a -0(CH 2 )20- group wherein the 
oxygen atoms of the ethylenedioxy group are attached to the parent molecular moiety through 
one carbon atom forming a 5 membered ring or the oxygen atoms of the ethylenedioxy group 
are attached to the parent molecular moiety through two adjacent carbon atoms forming a six 
membered ring. 

The term "formyl" as used herein, means a -C(0)H group. 

The term ,f halo" or "halogen" as used herein, means -CI, -Br, -I or -F. 

The term "haloalkoxy" as used herein, means at least one halogen, as defined herein, 
is appended to the parent molecular moiety through an alkoxy group, as defined herein. 
Representative examples of haloalkoxy include, but are not limited to, chloromethoxy, 2- 
fluoroethoxy, trifluoromethoxy, and pentafluoroethoxy. 

The term ,r haloalkyl ff as used herein, means at least one halogen, as defined herein, is 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of haloalkyl include, but are not limited to, chloromethyl, 2- 
fluoroethyl, trifluoromethyl, pentafluoroethyl, and 2-chloro-3-fluoropentyl. 

The term "haloalkylthio" as used herein, means a haloalkyl group, as defined herein, 
is appended to the parent molecular moiety through a sulfur atom. Representative examples 
of haloalkylthio include, but are not limited to, (trifluoromethyl)sulfanyl and 
(pentafluoroethyl)sulfanyl. 

The term "heterocycle" or "heterocyclic" as used herein, means a monocyclic, 
bicyclic, or tricyclic ring system. Monocyclic ring systems are exemplified by any 3- or 4- 
membered ring containing a heteroatom independently selected from oxygen, nitrogen and 
sulfur; or a 5-, 6- or 7-membered ring containing one, two or three heteroatoms wherein the 
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heteroatoms are independently selected from nitrogen, oxygen and sulfur. The 5-membered 
ring has from 0-2 double bonds and the 6- and 7-membered ring have from 0-3 double bonds. 
Representative examples of monocyclic ring systems include, but are not limited to, 
azetidinyl, azepanyl, aziridinyl, diazepinyl, 1,3-dioxolanyl, dioxanyl, dithianyl, foryl, 
imidazolyl, imidazolinyl, imidazolidinyl, isothiazolyl, isothiazolinyl, isothiazolidinyl, 
isoxazolyl, isoxazolinyl, isoxazohdinyl, morpholinyl, oxadiazolyl, oxadiazolinyl, 
oxadiazolidinyl, oxazolyl, oxazolinyl, oxazolidinyl, piperazinyl, piperidinyl, pyranyl, 
pyrazinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, 
pyrrolinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl, tetrazinyl, tetrazolyl, 
thiadiazolyl, thiadiazolinyl, thiadiazolidinyl, thiazolyl, thiazolinyl, thiazolidinyl, thienyl, 
thiomorpholinyl, 1,1-dioxidothiomorpholinyl (thiomorpholine sulfone), thiopyranyl, triazinyl, 
triazolyl, and trithianyl. Bicyclic ring systems are exemplified by any of the above 
monocyclic ring systems fused to an aryl group as defined herein, a cycloalkyl group as 
defined herein, or another monocyclic ring system. Representative examples of bicyclic ring 
systems include but are not limited to, for example, benzimidazolyl, benzodioxinyl, 
benzothiazolyl, benzothienyl, benzotriazolyl, benzoxazolyl, benzofuranyl, benzopyranyl, 
benzothiopyranyl, cinnolinyl, indazolyl, indolyl, 2,3-dihydroindolyl, indolizinyl, 
naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
pyranopyridinyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, tetrahydroisoquinolinyl, 
tetrahydroquinolinyl, and thiopyranopyridinyl. Tricyclic rings systems are exemplified by 
any of the above bicyclic ring systems fused to an aryl group as defined herein, a cycloalkyl 
group as defined herein, or a monocyclic ring system. Representative examples of tricyclic 
ring systems include, but are not limited to, acridinyl, carbazolyl, carbolinyl, 
dibenzo[b,d]furanyl, dibenzo[b,d] thienyl, naphtho[2,3-b]furan, naphtho[2,3-b]thienyl, 
phenazinyl, phenothiazinyl, phenoxazinyl, thianthrenyl, thioxanthenyl and xanthenyl. 

The heterocycles of this invention are substituted with 0, 1, 2,or 3 substituents 
independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, arylalkoxycarbonyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, 
formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NR E RF)carbonyl, -N(R A )C(0)NR B Rc, and - 
CH=NORee wherein R E e is selected from hydrogen and alkyl, as defined herein. 
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The term "hydroxy," as used herein, means an -OH group. 

The term "hydroxyalkyl," as used herein, means at least one hydroxy group, as 
defined herein, is appended to the parent molecular moiety through an alkyl group, as defined 
herein. Representative examples of hydroxyalkyl include, but are not limited to, 
1,3-dihydroxypropyl, 1,2-dihydroxypropyl, hydroxymethyl, 2-hydroxyethyl, 3- 
hydroxypropyl, and 2-ethyl-4-hydroxyheptyl. 

The term "mercapto" as used herein, means a -SH group. 

The term "methylenedioxy" as used herein, means a -OC(Z3)(Z4)0 group wherein the 
oxygen atoms of the methylenedioxy are attached to the parent molecular moiety through two 
adjacent carbon atoms. Z3 and Z4 are each independently selected from hydrogen or alkyl or 
Z3 and Z 4 together with the carbon atom to which they are attached form a 5 or 6 membered 
cycloalkyl group, as defined herein. 

The term "nitro" as used herein, refers to a -NO2 group. 

The term "-NRaRb" as used herein, means two groups, R A and R B , are appended to 
the parent molecular moiety through a nitrogen atom. Ra and Rb are each independently 
selected from hydrogen, alkyl and cyano. Representative examples of -NRaRb include, but 
are not limited to, amino, methylamino, dimethylamino and cyanoamino. 

The term "(NR A RB)carbonyl" as used herein, means a -NR a Rb group, as defined 
herein, is appended to the parent molecular moiety through a carbonyl group, as defined 
herein. Representative examples of (NR A RB)carbonyl include, but are not limited to, 
aminocarbonyl, (methylamino)carbonyl, (dimethylamino)carbonyl, (cyanoamino)carbonyl 
and (ethylmethylamino)carbonyl. 

The term "-NReRf" as used herein, means two groups, Re and R F , are appended to the 
parent molecular moiety through a nitrogen atom. Re and Rf are each independently selected 
from hydrogen, alkyl, alkylcarbonyl, formyl, and hydroxyalkyl. Representative examples of - 
NReRf include, but are not limited to, amino, acetylamino, methylamino, dimethylamino, 
ethylmethylamino, (2,3-dihydoxypropyl)amino, and formylamino. 

The term "(NRERF)carbonyl" as used herein, means a -NReRf group, as defined 
herein, is appended to the parent molecular moiety through a carbonyl group, as defined 
herein. Representative examples of (NRERF)carbonyl include, but are not limited to, 
aminocarbonyl, (methylamino)carbonyl, (dimethylamino)carbonyl and 
(ethylmethylamino)carbonyl. 
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The term ' VNRcS(0) 2 Rd" is used herein means R D appended to the parent 
molecular moiety through a sulfonyl group, the sulfonyl group with is further appended to the 
parent molecular moiety through an amino group as defined herein. Examples of - 
NRcS(0)2Rd include, but not limited to, arylsulfonylamino wherein aryl is substituted or 
unsubstituted phenyl. 

The term "(NRcS(0) 2 RD)carbonyl " is used herein means a -NRcS(0)2Rd group 
appended to the parent molecular moiety through a carbonyl group. 

The term "oxo" as used herein, means a =0 moiety. 

The term "sulfonyl 11 as used herein, means a -SO2- group. 
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In Vitro Data 
Determination of Inhibition Potencies 

Compounds of the present invention were determined to be P2X3 and P2X2/3 
antagonists based on their ability to inhibit increases in cytosolic Ca 2+ concentration elicited 
by the P2X receptor agonist ap-methyleneATP (ap-meATP; Sigma, St. Louis, MO) as 
described in Bianchi et al. (1999). The fluorescent Ca 2+ chelating dye fluo-4 was used as an 
indicator of the relative levels of intracellular Ca 2+ in a 96-well format using a Fluorescence 
Imaging Plate Reader (FLIPR, Molecular Devices, Sunnyvale, CA). Cells expressing 
recombinant human P2X3 or P2X2/3 containing receptors were grown to confluence and 
plated in 96-well black-walled tissue culture plates approximately 18 hours prior to the 
experiment. One to two hours before the assay, cells were loaded with fluo-4 AM (2.28 jjM; 
Molecular Probes, Eugene, OR) in D-PBS and maintained in a dark environment at room 
temperature. Immediately before the assay, each plate was washed twice with 250 jal D-PBS 
per well to remove extracellular fluo-4 AM and then 100 \xl D-PBS was added to the wells. 
Two 50 jal additions of compounds (4X concentration prepared in D-PBS) were made to the 
cells during each experiment. The first addition consisting of test antagonist was made and 
incubation continued for 3 minutes before the addition of the agonist ap-meATP, 
measurement continued for 3 minutes after this final addition. Fluorescence data was 
collected at 1 or 5 second intervals throughout the course of each experiment and were 
analyzed based on the peak increase in relative fluorescence units compared with basal 
fluorescence. Antagonist concentration-response data, expressed as a percentage of the 
maximal a (3 -me ATP response in the absence of test antagonist, were analyzed using 
GraphPad Prism (San Diego, CA). 

The compounds of the present invention were found to be antagonists of the P2X 3 
containing receptor with potencies from 5000 nM to 0.5 nM. In a preferred range, the 
compounds of the present invention antagonized P2X3 containing receptors with potencies 
from 500 nM to 0.5 nM. In a more preferred range, the compounds of the present invention 
antagonized P2X3 containing receptors with potencies from 50 nM to 0.5 nM. 

Additionally, the compounds of the present invention were found to be antagonists of 
the P2X2/3 containing receptors with potencies from 4800 nM to 0.5 nM. In a preferred 
range, the compounds of the present invention antagonized P2X2/3 containing receptors with 
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potencies from 500 nM to 0.5 nM. In a more preferred range, the compounds of the present 
invention antagonized P2X^ containing receptors with potencies from 50 nM to 0.5 nM. 

In Vivo Data 
Determination of Antinociceptive Effect 

Following a 30-mininute acclimation period to individual clear observation cages, 50 
\il of a 5% formalin solution was injected subcutaneously (s.c.) into the dorsal aspect of the 
right hindpaw of rats (male Sprague-Dawley, 200-300 g) were then returned to the 
observation cages, which were suspended above mirrors. Rats, six per group, were observed 
for either a continuous period of 60 minutes or for periods of time corresponding to phase 1 
and phase 2 of the formalin test (Abbott et al., Pain, 60 (1995) 91-102). Phase 1 of the 
formalin test was defined as the period of time immediately following injection of formalin 
until 10 minutes after the formalin injection. Effects on Phase 2 of the formalin test were 
determined by monitoring for the 20 minute period of time from 30 to 50 minutes following 
formalin injection. Nociceptive behaviors were recorded from animals during the session by 
observing each animal for one 60 second observation period during each 5 minute interval. 
Nociceptive behaviors recorded included flinching, licking or biting the injected paw. 

The compounds of the present invention were found to have antinociceptive effects 
with potencies from 100 nmol/kg to 15 p,mol/kg. 

The in vitro and in vivo data demonstrates that compounds of the present invention 
antagonize the P2X3 containing receptor, antagonize the P2X2/3 containing receptor, and are 
useful for treating pain. Compounds of the present invention are thus useful for ameliorating 
or preventing additional disorders that are affected by the P2X 3 and/or the P2X2/3 containing 
receptors such as bladder overactivity and urinary incontinence. 

The compounds of the present invention can be used in the form of pharmaceutically 
acceptable salts derived from inorganic or organic acids. The phrase "pharmaceutically 
acceptable salt" means those salts which are, within the scope of sound medical judgement, 
suitable for use in contact with the tissues of humans and lower animals without undue 
toxicity, irritation, allergic response and the like and are commensurate with a reasonable 
benefit/risk ratio. 

Pharmaceutically acceptable salts are well-known in the art. For example, S. M. 
Berge et al. describe pharmaceutically acceptable salts in detail in (J. Pharmaceutical 
Sciences, 1977, 66: 1 et seq). The salts can be prepared in situ during the final isolation and 
purification of the compounds of the invention or separately by reacting a free base function 
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with a suitable organic acid. Representative acid addition salts include, but are not limited 
to acetate, adipate, alginate, citrate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, 
camphorate, camphorsulfonate, digluconate, glycerophosphate, hemisulfate, heptanoate, 
hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethansulfonate 
(isothionate), lactate, maleate, methanesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, 
palmitoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, 
tartrate, thiocyanate, phosphate, glutamate, bicarbonate, p-toluenesulfonate and undecanoate. 
Also, the basic nitrogen-containing groups can be quaternized with such agents as lower alkyl 
halides such as methyl, ethyl, propyl, and butyl chlorides, bromides and iodides; dialkyl 
sulfates like dimethyl, diethyl, dibutyl and diamyl sulfates; long chain halides such as decyl, 
lauryl, myristyl and stearyl chlorides, bromides and iodides; arylalkyl halides like benzyl and 
phenethyl bromides and others. Water or oil-soluble or dispersible products are thereby 
obtained. Examples of acids which can be employed to form pharmaceutically acceptable 
acid addition salts include such inorganic acids as hydrochloric acid, hydrobromic acid, 
sulfuric acid, and phosphoric acid and such organic acids as acetic acid, fumaric acid, maleic 
acid, 4-methylbenzenesulfonic acid, succinic acid and citric acid. 

Basic addition salts can be prepared in situ during the final isolation and purification 
of compounds of this invention by reacting a carboxylic acid-containing moiety with a 
suitable base such as the hydroxide, carbonate or bicarbonate of a pharmaceutically 
acceptable metal cation or with ammonia or an organic primary, secondary or tertiary amine. 
Pharmaceutically acceptable salts include, but are not limited to, cations based on alkali 
metals or alkaline earth metals such as lithium, sodium, potassium, calcium, magnesium and 
aluminum salts and the like and nontoxic quaternary ammonia and amine cations including 
ammonium, tetramethylammonium, tetraethylammonium, methylamine, dimethylamine, 
trimethylamine, triethylamine, diethylamine, ethylamine and the like. Other representative 
organic amines useful for the formation of base addition salts include ethylenediamine, 
ethanolamine, diethanolamine, piperidine, piperazine and the like. 

Dosage forms for topical administration of a compound of this invention include 
powders, sprays, ointments and inhalants. The active compound is mixed under sterile 
conditions with a pharmaceutically acceptable carrier and any needed preservatives, buffers 
or propellants which can be required. Opthalmic formulations, eye ointments, powders and 
solutions are also contemplated as being within the scope of this invention. 

Actual dosage levels of active ingredients in the pharmaceutical compositions of this 



WO 02/094767 PCT/US02/15174 

36 

invention can be varied so as to obtain an amount of the active compounds) which is 
effective to achieve the desired therapeutic response for a particular patient, compositions and 
mode of administration. The selected dosage level will depend upon the activity of the 
particular compound, the route of administration, the severity of the condition being treated 
and the condition and prior medical history of the patient being treated. However, it is within 
the skill Of the art to start doses of the compound at levels lower than required for to achieve 
the desired therapeutic effect and to gradually increase the dosage until the desired effect is 
achieved. 

When used in the above or other treatments, a therapeutically effective amount of one 
of the compounds of the present invention can be employed in pure form or, where such 
forms exist, in pharmaceutical^ acceptable salt, ester or prodrug form. Alternatively, the 
compound can be administered as a pharmaceutical composition containing the compound of 
interest in combination with one or more pharmaceutical^ acceptable excipients. The phrase 
"therapeutically effective amount" of the compound of the invention means a sufficient 
amount of the compound to treat disorders, at a reasonable benefit/risk ratio applicable to any 
medical treatment. It will be understood, however, that the total daily usage of the 
compounds and compositions of the present invention will be decided by the attending 
physician within the scope of sound medical judgement. The specific therapeutically 
effective dose level for any particular patient will depend upon a variety of factors including 
the disorder being treated and the severity of the disorder; activity of the specific compound 
employed; the specific composition employed; the age, body weight, general health, sex and 
diet of the patient; the time of administration, route of administration, and rate of excretion of 
the specific compound employed; the duration of the treatment; drugs used in combination or 
coincidental with the specific compound employed; and like factors well known in the 
medical arts. For example, it is well within the skill of the art to start doses of the compound 
at levels lower than required to achieve the desired therapeutic effect and to gradually 
increase the dosage until the desired effect is achieved. 

The total daily dose of the compounds of this invention administered to a human or 
lower animal may range from about 0.01 to about 100 mg/kg/day. For purposes of oral 
administration, more preferable doses can be in the range of from about 0.1 to about 25 
mg/kg/day. If desired, the effective daily dose can be divided into multiple doses for 
purposes of administration; consequently, single dose compositions may contain such 
amounts or submultiples thereof to make up the daily dose. 
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The present invention also provides pharmaceutical compositions that comprise 
compounds of the present invention formulated together with one or more non-toxic 
pharmaceutically acceptable carriers. The pharmaceutical compositions can be specially 
formulated for oral administration in solid or liquid form, for parenteral injection or for rectal 
admiiiistration. 

The pharmaceutical compositions of this invention can be administered to humans 
and other mammals orally, rectally, parenterally , intracisternally, intravaginally, 
intraperitoneally, topically (as by powders, ointments or drops), bucally or as an oral or nasal 
spray. The term "parenterally," as used herein, refers to modes of administration which 
include intravenous, intramuscular, intraperitoneal, intrastemal, subcutaneous and 
intraarticular injection and infusion. 

Pharmaceutical compositions of this invention for parenteral injection comprise 
pharmaceutically acceptable sterile aqueous or nonaqueous solutions, dispersions, 
suspensions or emulsions as well as sterile powders for reconstitution into sterile injectable 
solutions or dispersions just prior to use. Examples of suitable aqueous and nonaqueous 
carriers, diluents, solvents or vehicles include water, ethanol, polyols (such as glycerol, 
propylene glycol, polyethylene glycol and the like), vegetable oils (such as olive oil), 
injectable organic esters (such as ethyl oleate) and suitable mixtures thereof. Proper fluidity 
can be maintained, for example, by the use of coating materials such as lecithin, by the 
maintenance of the required particle size in the case of dispersions and by the use of 
surfactants. 

These compositions may also contain adjuvants such as preservatives, wetting agents, 
emulsifying agents and dispersing agents. Prevention of the action of microorganisms can be 
ensured by the inclusion of various antibacterial and antifungal agents, for example, paraben, 
chlorobutanol, phenol sorbic acid and the like. It may also be desirable to include isotonic 
agents such as sugars, sodium chloride and the like. Prolonged absorption of the injectable 
pharmaceutical form can be brought about by the inclusion of agents which delay absorption 
such as aluminum monostearate and gelatin. 

In some cases, in order to prolong the effect of the drug, it is desirable to slow the 
absorption of the drug from subcutaneous or intramuscular injection. This can be 
accomplished by the use of a liquid suspension of crystalline or amorphous material with 
poor water solubility. The rate of absorption of the drug then depends upon its rate of 
dissolution which, in turn, may depend upon crystal size and crystalline form. Alternatively, 
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delayed absorption of a parenterally administered drug form is accomplished by dissolving 
or suspending the drug in an oil vehicle. 

Injectable depot forms are made by forming microencapsule matrices of the drug in 
biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio of drug 
to polymer and the nature of the particular polymer employed, the rate of drug release can be 
controlled. Examples of other biodegradable polymers include poly(orthoesters) and 
poly(anhydrides). Depot injectable formulations are also prepared by entrapping the drug in 
liposomes or microemulsions which are compatible with body tissues. 

The injectable formulations can be sterilized, for example, by filtration through a 
bacterial-retaining filter or by incorporating sterilizing agents in the form of sterile solid 
compositions which can be dissolved or dispersed in sterile water or other sterile injectable 
medium just prior to use. 

Solid dosage forms for oral administration include capsules, tablets, pills, powders 
and granules. In such solid dosage forms, the active compound may be mixed with at least 
one inert, pharmaceutical^ acceptable excipient or carrier, such as sodium citrate or 
dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, 
mannitol and silicic acid; b) binders such as carboxymethylcellulose, alginates, gelatin, 
polyvinylpyrrolidone, sucrose and acacia; c) humectants such as glycerol; d) disintegrating 
agents such as agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, certain 
silicates and sodium carbonate; e) solution retarding agents such as paraffin; f) absorption 
accelerators such as quaternary ammonium compounds; g) wetting agents such as cetyl 
alcohol and glycerol monostearate; h) absorbents such as kaolin and bentonite clay and i) 
lubricants such as talc, calcium stearate, magnesium stearate, solid polyethylene glycols, 
sodium lauryl sulfate and mixtures thereof. In the case of capsules, tablets and pills, the 
dosage form may also comprise buffering agents. 

Solid compositions of a similar type may also be employed as fillers in soft and hard- 
filled gelatin capsules using such excipients as lactose or milk sugar as well as high 
molecular weight polyethylene glycols and the like. 

The solid dosage forms of tablets, dragees, capsules, pills and granules can be 
prepared with coatings and shells such as enteric coatings and other coatings well-known in 
the pharmaceutical formulating art. They may optionally contain opacifying agents and may 
also be of a composition such that they release the active ingredient(s) only, or preferentially, 
in a certain part of the intestinal tract, optionally, in a delayed manner. Examples of 
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embedding compositions which can be used include polymeric substances and waxes. 

The active compounds can also be in micro-encapsulated form, if appropriate, with 
one or more of the above-mentioned excipients. 

Liquid dosage forms for oral administration include pharmaceutically acceptable 
emulsions, solutions, suspensions, syrups and elixirs. In addition to the active compounds, 
the liquid dosage forms may contain inert diluents commonly used in the art such as, for 
example, water or other solvents, solubilizing agents and emulsifiers such as ethyl alcohol, 
isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene 
glycol, 1,3-butylene glycol, dimethyl formamide, oils (in particular, cottonseed, groundnut, 
com, germ, olive, castor and sesame oils), glycerol, tetrahydrofiirfuryl alcohol, polyethylene 
glycols and fatty acid esters of sorbitan and mixtures thereof. 

Besides inert diluents, the oral compositions may also include adjuvants such as 
wetting agents, emulsifying and suspending agents, sweetening, flavoring and perfuming 
agents. 

Suspensions, in addition to the active compounds, may contain suspending agents as, 
for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters, 
microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, tragacanth and 
mixtures thereof. 

Compositions for rectal or vaginal administration are preferably suppositories which 
can be prepared by mixing the compounds of this invention with suitable non-irritating 
excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which 
are solid at room temperature but liquid at body temperature and therefore melt in the rectum 
or vaginal cavity and release the active compound. 

Compounds of the present invention can also be administered in the form of 
liposomes. As is known in the art, liposomes are generally derived from phospholipids or 
other lipid substances. Liposomes are formed by mono- or multi-lamellar hydrated liquid 
crystals which are dispersed in an aqueous medium. Any non-toxic, physiologically 
acceptable and metabolizable lipid capable of forming liposomes can be used. The present 
compositions in liposome form can contain, in addition to a compound of the present 
invention, stabilizers, preservatives, excipients and the like. The preferred lipids are natural 
and synthetic phospholipids and phosphatidyl cholines (lecithins) used separately or together. 

Methods to form liposomes are known in the art. See, for example, Prescott, Ed., 
Methods in Cell Biology, Volume XIV, Academic Press, New York, N.Y. (1976), p. 33 et 
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seq. 

Compounds of the present invention that are formed by in vivo conversion of a 
different compound that was administered to a mammal are intended to be included within 
the scope of the present invention. 

The compounds of the invention can exist in unsolvated as well as solvated forms, 
including hydrated forms, such as hemi-hydrates. In general, the solvated forms, with 
pharmaceuticaily acceptable solvents such as water and ethanol among others are equivalent 
to the unsolvated forms for the purposes of the invention. 

The compounds of the invention, including but not limited to those specified in the 
examples, are P2X 3 and P2X 2 /P2X 3 containing receptor antagonists in mammals. As P2X 3 
and P2X 2 /P2X3 containing receptor antagonists, the compounds of the present invention are 
useful for the treatment and prevention of disorders such as bladder overactivity, urinary 
incontinence or pain. 

The ability of the compounds of the present invention, including but not limited to 
those specified in the examples, to treat bladder overactivity or urinary incontinence is 
demonstrated by Namasivayam et al., Brit. J. Urol. Int. 84L 854-860. (1999). 

The ability of the compounds of the present invention, including but not limited to 
those specified in the examples, to treat pain is demonstrated by Cesare et al., Drug Dev. Res. 
50: S01-02 (2000); Cockayne et al., Drug Dev. Res. 50: 005 (2000); Bleehen, Br. J. 
Pharmacol. 62:573-577 (1978); Cook et al., Nature 387:505-508 (1997); and Driessen and 
Starke, Naunyn Schmiedebergs Arch. Pharmacol. 350:618-625 (1994). 

Abbreviations 

Abbreviations which have been used in the descriptions of the Schemes and the 
Examples that follow are: DCC for 1,3-dicyclohexylcarbodiimide, DME for 
dimethoxyethane, DMF for N,N-dimethylformamide, DMSO for dimethylsulfoxide, EDCI or 
EDC for l-ethyl-3-[3-(dimethylamino)propyl]-carbodiimide hydrochloride, LAH for lithium 
aluminum hydride, RP-HPLC for reverse phase-high pressure liquid chromatography and 
THF for tetrahydroflzran. 

Preparation of Compounds of the Present Invention 

The compounds and processes of the present invention will be better understood in 
connection with the following synthetic Schemes and Examples which illustrate a means by 
which the compounds of the present invention can be prepared. 
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Scheme 1 




(4) 

Benzenetricarboxylic acids of general formula (4), wherein A4, As, A6, A7, Ag, A9, 
A10, An, Ri, R2 and L2 are as defined in formula (T), may be prepared as described in Scheme 
1. (lS)-l,23,4-Tetrahydro-l-n^hthalenylarnines of general formula (1), purchased 
commercially or prepared using standard chemistry known to those in the art, may be treated 
with aldehydes of general formula (2) and a hydride source such as sodium borohydride in a 
solvent such as ethanol to provide secondary amines of general formula (3). Secondary 
amines of general formula (3) maybe treated with 1,2,4,5-benzenetetracarboxylic 
dianhydride and an organic base such as triethylamine and after a period of 4-72 hours a base 
in water such as sodium carbonate/water may be added to the reaction mixture to provide 
benzenetricarboxylic acids of general formula (4). 



WO 02/094767 



42 

Scheme 2 
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(4) 

An alternate method of preparing benzenetricarboxylic acids of general formula (4), 
wherein A4» A 5 , As, A 7 , Ag, A9, A10, An, Ri, R 2 and L2 are as defined in formula (I), may be 
used as described in Scheme 2. (lS)-l,23,4-Tetxahydro-l-naphthalenylamines of general 
formula (1) may be coupled with acids of general formula (6) using standard coupling 
conditions known to those in the art such. Carbodiimides such as DCC or EDCI may be used 
or other coupling conditions may be used such as thionyl chloride or chloroformates to 
provide amides of general formula (7). Amides of general formula (7) may be treated with 
borane-tetrahyrofuran complex or lithium al uminu m hydride to provide secondary amines of 
general formula (3). Secondary amines of general formula (3) may be processed as described 
in Scheme 1 to provide benzenetricarboxylic acids of general formula (4). 
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Scheme 3 




(10) (11) 
Amides of general formula (10) and (1 1), wherein A4, As, A& 9 A7, Ag, A9, Ai 0 , An, 
Ri, R 2 , L2, Ra and Rb are as defined in formula (I), may be prepared as described in 
Scheme 2. Secondary amines of general formula (3) may be treated with 1 ,2,4,5- 
benzenetetracarboxylic dianhydride and an organic base such as triethylamine and after a 
period of 4-72 hours an amine of general formula (9) may be added to the reaction mixture to 
provide amides of general formula (10) and (1 1). Esters may also be prepared in similar 
fashion except that an alcohol is added after the 4-72 hour period instead of an amine. 



Scheme 4 




(13) 

l,3-Dioxo-l,3-dihydro-2-benzothiophene-5-carboxylic acids of general formula (13), 
wherein A4, A 5 , Ae, A 7 , Ag, A 9 , A10, An, Ri, R 2 , Li and L2 are as defined in formula (T), may 
be prepared as described in Scheme 4. Secondary amines of general formula (3) may be 
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treated with 1,2,4,5-benzenetetracarboxylic dianhydride and an organic base such as 
triethylamine at -78 °C and allowed to warm to ambient temperature and stir for 4-72 hours. 
The reaction mixture may then be recooled to -78 °C and treated with sodium sulfide 
nonahydrate followed by aqueous acid to provide l,3-dioxo-l,3-dihydro-2-benzothiophene-5- 
carboxylic acids of general formula (13). 

The following Examples are intended as an illustration of and not a limitation upon 
the scope of the invention as defined in the appended claims. 

Example 1 

5-( (r3-(4-chlorophenoxv^benzvl] \( 1 S V 1 ,2,3 .4-tetrahvdro- 1 -naphthalenvH amino) carbonvlV 

1.2.4-benzenetricarboxvlic acid 

Example 1A 

N-r3-(4-chlorophenoxv)benzviy 
3-(4-Chlorophenoxy)benzaldehyde (1.50 mL, 7.82 mmol, purchased from Acros 
Organics) in 30 mL absolute ethanol was treated with (lS)-l,2,3,4-tetxahydro-l- 
naphthalenylamine (1.12 mL, 7.82 mmol, purchased from Lancaster). After stirring at 
ambient temperature for 4 hours, the mixture was treated with NaBELi (0.33 g, 8.60 mmol) in 
one portion. After stirring an additional 18 hours, the reaction mixture was concentrated 
under reduced pressure and the residue dissolved in diethyl ether and quenched by addition of 
a solution of IN NaOH. The phases were allowed to separate and the aqueous phase was 
extracted with diethyl ether. The organic phases were combined, washed with water, brine, 
dried (Na2SC>4), filtered and the filtrate concentrated under reduced pressure. The residue 
was purified by flash chromatography (silica gel, 15% ethyl acetate/hexanes) to provide the 
title compound as a colorless oil (2.26 g, 79%). X H NMR (300 MHz, CDC1 3 ) 8 6.85-7.37 (m, 
12H), 3.75-3.95 (m, 3H), 2.65-2.9 (m, 2H), 1.4-2.1 (m, 5H); MS (ESI+) 364 (M+H) + . 

Example IB 

5-((r3-(4-cMorophenoxv^benz^ 

1.2,4-benzenetricarboxvlic acid 
1,2,4,5-Benzenetetracarboxylic dianhydride (2.70 g, 12.4 mmol) and triethylamine 
(2.15 mL, 15.5 mmol) in THF (60 mL)were treated dropwise with the product from Example 
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1A (2.25 g, 6.18 mmol) in THF (10 mL) at -78 °C. The reaction mixture was allowed to stir 
for 16 hours gradually warming to ambient temperature. The mixture was treated with 
saturated aqueous Na 2 CC>3 solution, stirred vigorously for 30 minutes and then carefully 
acidified using 12M HCL The acidified solution was extracted with ethyl acetate. The 
organic extracts were combined, washed with IN HC1, brine, dried (Na2SC>4), filtered and 
concentrated under reduced pressure. The residue was purified by flash chromatography 
(silica gel, 100:1:1 ethyl acetate:HCC>2H:H20) to provide the title compound as a white solid 
(1.92 g, 52% yield). 

l K NMR (300 MHz, DMSO-de) 6 13.9 (bs, 1H), 6.6-8.3 (m, 14H), 3.9-5.65 (m, 3H), 2.5-2.7 
(m, 2H), 1.3-2.2 (m, 4H); MS (ESI+) 600 (M+H) + . 

Example 2 

5-( i(\ 1 . 1 -biphenvl^^-vlmethvlirQ S V 1 .2.3.4-tetrahvdro- 1 -naphthalenvllaminol carbonvD- 

1.2.4-benzenetricarboxvlic acid 

Example 2A 

N-(T 1 . 1 '-biphenvll-4-vlmethvn-N-r flSVl ,23.4-tetrahvdro- 1 -naphthalenvllamine 
[1,1 VBiphenyl]-4-carbaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
l H NMR (CDC1 3 ) 8 7.61-7.05 (m, 13H), 4.02-3.81 (m, 3H), 2.78 (m, 2H), 2.10-1.90 (m, 3H), 
1.76 (m, 1H), 1.50 (broad s, 1H); MS (ESI+) 314 (M+H) + . 

Example 2B 

S-qqia'-biphenvll^v^ 

1.2.4-benzenetricarboxvlic acid 
The product from Example 2 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
l K NMR (DMSO-de) 5 8.40-7.05 (m, 15H), 5.04-4.61 (m, 1H), 4.37-3.89 (m, 2H), 3.37 
(broad s, 3H), 2.71-2.55 (m, 2H), 2.10-1.18 (m, 4H); MS (ESI+) 550 (M+H) + . 

Example 3 
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naphthalenvl1amino}carbonvl)-l,2,4-beiizenetricarboxvlic acid 



Example 3A 

N-rfT-cMororLl'-biphen^^ 

T-Chlorotl^r-biphenyy^carbaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

l K NMR (CDC1 3 ) S 7.50-7.05 (m, 12H), 4.02-3.80 (m, 3H), 2.78 (m, 2H), 2.10-1.90 (m, 3H)> 
1.76 (m, 1H), 1.53 (broad s, 1H); MS (ESI+) 348 (M+H) + . 

Example 3B 
S-firte'-cMororiJMnphenvn^^ 

naphthalenvl] amino \ carbonvlV 1 ,2,4-benzenetricarboxvlic acid 
The product from Example 3 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (DMSO-d6) 5 8.30-7.05 (m, 14H), 5.11-4.61 (m, 1H), 4.37-3.90 (m, 2H), 2.71-2.55 
(m, 2H), 2.13-1.40 (m, 4H); MS (ESI-) 583 (M-H)\ 

Example 4 

5-f(r^5 , -dicMoronJ^ 

naphthalenvl1ainino>carbonvlVL2,4-ben2enetricarboxvlic acid 

Example 4A 

N-r(3\5'-dichlororiJ^ 

naphthalenvllamine 
S^S'-DichlorotlJ'-biphenyU^carbaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

l H NMR (CDCI3) 6 7.50-7.05 (m, 11H), 4.02-3.80 (m, 3H), 2.80 (m, 2H), 2.10-1.90 (m, 3H), 
1.76 (m, 1H), 1.56 (broad s, 1H); MS (ESI+) 382 (M+H) + . 
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Example 4B 

s-ar^s'-dicMorori.^ 

naphthalenv!1aiiiino}carbonvl)-L2,4-benzenetricarboxvlic acid 
The product from Example 4A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

l H NMR (DMSO-cfe) 5 8.29-7.05 (m, 13H), 5.07-4.61 (m, 1H), 4.37-3.90 (m, 2H), 2.71-2.55 
(m, 2H), 2.20-1.38 (m, 4H); MS (ESI+) 618 (M+H) + , 

Example 5 

naphthalenvllaminolcarbonvlVl ,2.4-benzenetricarboxvlic acid 

Example 5A 

N-rte'-methoxvriJibi^ 

naphtfaalenvllamine 
^-Methoxytl^l'-biphenyll^-carbaldehyde and (1 S)- 1,2,3 ,4-tetrahydro-l - 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

l H NMR (CDC1 3 ) 5 7.51-6.95 (m, 12H), 4.00-3.82 (m, 3H), 3.80 (s, 3H), 2.80 (m, 2H), 2.10- 
1.90 (m, 3H), 1.76 (m, 1H), 1.53 (broad s, 1H); MS (ESI+) 344 <M+H) + . 

Example 5B 

naphthalenvll amino \ carbonvlV 1 .2.4-benzenetricarboxvlic acid 
The product from Example 5 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
! H NMR (DMSO-de) 8 8.29-6.95 (m, 14H), 5.05-4.61 (m, 1H), 4.38-3.87 (m, 2H), 3.78 and 
3.70 (2s, 3H), 2.73-2.55 (m, 2H), 2.20-1.36 (m, 4H); MS (ESI+) 580 (M+H) + . 



Example 6 
S-arrt'-cMorori-l'^iphen^^ 

naphthalenvll amino} carbonvlV 1 .2,4-benzenetricarboxvlic acid 
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Example 6A 

N^'-cMororU'-biphenvll^-vlto 

4 , -Chloro[l,l'-biphenyl]-4-carbaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphmalenylamine were processed as described in Example 1 A to provide the title 
compound. 

l H NMR (CDC1 3 ) 5 7.52-7.05 (m, 12H), 4.02-3.80 (m, 3H), 2.80 (m, 2H), 2.10-1.90 (m, 3H), 
1.76 (m, 1H), 1.55 (broad s, 1H); MS (ESI+) 348 (M+H) + . 

Example 6B 

5-fir(4 , -cMororiJ , -biphenvl1-4-vnmethvlir(lSV1.2.3.4-tetrahvdro-l- 
naphmalenvl]amino>carbonylV1.2.4-benzenetricarboxvlic acid 
The product from Example 6 A and 1, 2,4,5 -benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

X K NMR (DMSO-de) 5 8.29-7.02 (m, 14H), 5.07-4.60 (m, 1H), 4.34-3.87 (m, 2H), 2.73-2.55 
(m, 2H), 2.22-1.36 (m, 4H); MS (ESI+) 583 (M+H) + . 

Example 7 

5-rirf4'-fluororiJ'-biphenvl1-4-vnmethvlir(lSV1.2.3.4-tetrahvdro-l- 
naphthalenvllaTninolnarbonvD-l^^-benzenetricarboxvlic acid 

Example 7A 
N-r(4ifluororia'-biphenvl1-4-vnmem^ 

4*-Fluoro[l,l'-biphenyl]-4-carbaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

*H NMR (CDCI3) 5 7.60-7.00 (m, 12H), 4.02-3.80 (m, 3H), 2.80 (m, 2H), 2.12-1.90 (m, 3H), 
1.76 (m, 1H), 1.52 (broad s, 1H); MS (ESI+) 332 (M+H) + . 

Example 7B 

S-ar^'-fluorori.l'-biphenvll-^vnmethvlirflSVl^^^-tetrahvdro-l- 
naphthalenvl"|ami'pn}r.arbonvl)-1.2.4-benzenetricarboxvlic acid 
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The product from Example 7A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

NMR (DMSO-de) 5 8.30-7.05 (m, 14H), 5.07-4.60 (m, 1H), 4.34-3.87 (m, 2H), 2.73-2.55 
(m, 2H), 2.20-1.36 (m, 4H); MS (ESI+) 568 (M+H) + . 

Example 8 

S-fir^'-methoxvrUMriphen^ 

naphthalenvl]amino>carbonvlVL2,4-benzenetricarboxvlic acid 

Example 8A 

N-rf4'-methoxv[UM>ipte 

naphthalenvl]amine 
^-MethoxytlJ'-biphenylJ^-carbaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

Example 8B 

S-arf^-methoxvriJ'-b^ 

naphthalenvl]aniino)carbonvlVL2,4-benzenetricarboxvlic acid 
The product from Example 8 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
l H NMR (DMSO-ds) 6 8.30-6.93 (m, 14H), 5.04-4.61 (m, 1H), 4.33-3.87 (m, 2H), 3.79 and 
3.78 (2s, 3H), 2.73-2.55 (m, 2H), 2.20-1.36 (m, 4H); MS (ESI+) 580 (M+H) + . 

Example 9 

5-r(aSM.23-4-tetrahv^ 

vllmethvl) aminotearbonvll- 1 ,2,4-benzenetricarbox vlic acid 



Example 9A 

N-[f 1 S VI ,2,3.4-tetrahvdro- 1 -naphthalenvll-N- Jfc'-ftrifluoromethvnr 1 , 1 '-biphenvn-4- 

vllmethvU amine 
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2XTri£luoromethyl)[l,r-biphenyl]-4-carbaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

l H NMR (CDC1 3 ) 8 7.75-7.05 (m, 12H), 4.28-3.87 (m, 3H), 2.90 (m, 1H), 2.71 (m, 1H), 2.28- 
2.10 (m, 3H), 1.72 (m, 1H); MS (ESI+) 382 (M+H) + . 

Example 9B 

5-r(aSVL2.3.4-tetrahvd^ 

vl]meth vl> aminotearbonvll- 1 .2.4-benzenetricarboxvlic acid 
The product from Example 9A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (DMSO-d 6 ) 5 8.30-7.02 (m, 14H), 5.06-4.61 (m, 1H), 4.36-3.90 (m, 2H), 2.73-2.55 
(m, 2H), 2.20-1.36 (m, 4H); MS (ESI+) 618 (M+H) + . 

Example 10 

s-arf^-methviria^^ 

naphthalenvll amino ) carbonvlV 1 ,2.4-benzenetricarboxvlic acid 

Example 10A 

N-ra^methvir 1 , 1 , -binhenvn-4-vnmethvn-N-f (1 S V 1 ,2,3,4-tetrahvdro- 1 -naphthalenvllamine 

2'-Methyl[l,r-biphenyl]-4-carbaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

] H NMR (CDCI3) 8 7.70-7.05 (m, 12H), 4.28-3.87 (m, 3H), 2.90 (m, 1H), 2.70 (m, 1H), 2.28- 
2.10 (m, 3H), 2.20 (s, 3H), 1.72 (m, 1H); MS (ESI+) 328 (M+H) + . 

Example 10B 

naphthalenvlla minn) rar bonvlV 1 .2.4-benzenetricarboxvlic acid 
The product from Example 10A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
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'HNMR (DMSO-de) 5 8.29-7.00 (m, 14H), 5.06-4.61 (m, 1H), 4.36-3.92 (m, 2H), 2.78-2.55 
(m, 2H), 2.23 and 2.13 (2s, 3H), 2.18-1.36 (m, 4H); MS (ESI+) 564 (M+H) + . 

Example 1 1 

5-r((lSV1.23.4-tetrahvdro-l-naphthalenvl(r4'-(trifluoromethvl¥l.l'-biphenvn 
vHmetfa vl) aminotearbonvll- 1 .2.4-benzenetricarbox vlic acid 

Example 11A 
N-rrtSM.23.4-tetrahvdro-l-naphmalenvl^^ 

vilmethvl) amine 

4'-(Trifluoromethyl)[ 1 , 1 '-biphenyl]-2-carbaldehyde and (1 S)- 1 ,2,3,4-tetrahydro- 1 - 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

! H NMR (CDC1 3 ) 5 8.20 (m, 1H), 7.65-6.95 (m, 1 1H), 4.10 (t, J=6Hz, 1H), 3.82 (s, 2H), 2.61 
(m, 2H), 2.00-1.43 (m, 4H); MS (ESI+) 382 (M+H) + . 

Example 11B 

5-K(l SV1 .2.3.4-tetrahvdro- 1 -naphthalenvUr4 , -(trifluoromethvnr 1 . l'-biphenvll-2- 
vllmemvUamino^carbonvll-l^^-benzenetricarboxvlic acid 
The product from Example 1 1 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

! H NMR (DMSO-de) 8 8.31-6.80 (m, 14E0, 4.91-4.52 (m, 1H), 4.22-3.80 (m, 2H), 2.70-2.39 
(m, 2H), 1.93-1.20 (m, 4H); MS (ESI+) 618 (M+H) + . 

Example 12 

5-((rf4'-fluorori.l , -biphenvll-2-vDmethvlirfl^-1.2.3.4-tetrahvdro-l- 
naphthalenvl] a mino } ca rbonvD- 1 .2 .4-benzenertcarboxylic acid 

Example 12A 

N-rr4'-fluorori.r-biphenvl1-2-v^ 
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4 , -Fluoro[l,l , -biphenyl]-2-carbaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

*H NMR (CDC1 3 ) 5 8.20 (m, 1H), 7.49-7.00 (m, 1 1H), 4.10 (t, J=6Hz, 1H), 3.90 (s, 2H), 2.63 
(m, 2H), 1.98-1.48 (m, 4H); MS (ESI+) 332 (M+H) + . 

Example 12B 

S^frtt'-fluaroriJ^^ 

naphtfaalenvl1amino>carbonvlVL2,4-beiizenetricarboxvlic acid 
The product from Example 12A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

l H NMR (DMSO-d6) 8 8.28-6.80 (m, 14H), 4.86-3.87 (m, 3H), 2.70-2.39 (m, 2H), 2.02-1.20 
(m, 4H); MS (ESI+) 568 (M+H) + . 

Example 13 

5-( (f 4-chlorobenzvn[f 1 S V 1 ,2,3 ,4-tetrahvdro- 1 -naphthalenvl] amino) carbonvlV 1 ,2.4- 

benzenetricarboxvlic acid 

Example 13 A 

N-(4-cMorobenzvlVN-r(lSVL23,4-tetrahvdro-l-naphthalenvl1amine 
4-Chlorobenzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 

r HNMR (CDCI3) 5 7.68-6.95 (m, 8H), 4.18 (m, 1H), 3.80 (m, 2H), 2.95-2.61 (m, 2H), 2.20- 
2.05 (m, 3H), 1.70 (m, 1H); MS (ESI+) 272 (M+H) + . 

Example 13B 

5-(((4-chlorobenzvlirri S V 1 .2.3.4-tetrahvdro-l -naphthalenvll amino! carbonvlV 1 .2.4- 

benzenetricarboxvlic acid 
The product from Example 13A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (DMSO-cU) 5 8.30-7.00 (m, 10H), 5.00-3.70 (m, 3H), 2.70-2.55 (m, 2H), 2.02-1.40 
(m, 4H); MS (ESI+) 508 (M+H) + . 
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Example 14 

5-( If 4-bromobenzvlW 1 SV1 .23.4-tetrahvdro- 1 -naphtha leny1>rnin o> carbonvlV 1 .2.4- 

beDzenetricarboxvlic acid 

Example 14A 

N-(4-bromobenz vlVN- (" ( 1 S V 1 .23 .4-tetrahvdro- 1 -naphthalenvll amine 
4-Bromobenzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 
*H NMR (CDC1 3 ) 8 7.60-7.0 (m, 8H), 4.10 (m, 1H), 3.78 (m, 2H), 2.95-2.61 (m, 2H), 2.20- 
2.05 (m, 3H), 1.70 (m, 1H); MS (ESI+) 316 (M+H) + . 

Example 14B 

5-( f (4-bromobenzvflr( 1 S V 1 ,2,3 .4-tetrahvdro- 1 -naphthalenvll amino 1 carbonvlV 1 .2.4- 

benzenetricarboxvlic acid 
The product from Example 14A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

l H NMR (DMSO-cfe) 5 8.29-7.00 (m, 10H), 5.00-3.70 (m, 3H), 2.70-2.55 (m, 2H), 2.02-1.35 
(m, 4H); MS (ESI+) 552 (M+H) + . 

Example 15 

5-( { (3-bromobenzvl)IY 1 S V 1 .23 .4-tetrahvdro- 1 -naphthalenvllamin n } carbo nvlV 1 .2.4- 

benzenetricarboxvlic acid 

Example 15A 

N-(3-bromobenzvlVN-f f 1 SV 1 .23.4-tetrahvdro-l -naphthalenvl"|amine 
3-Bromobenzaldehyde and (lS)-l,2 a 3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 
l K NMR (CDCI3) 5 7.70-7.05 (m, 8H), 4.10 (m, 1H), 3.80 (m, 2H), 2.95-2.61 (m, 2H), 2.20- 
2.05 (m, 3H), 1.70 (m, 1H); MS (ESI+) 316 (M+H) + . 



Example 15B 
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5-( l(3-bromobenzvr>r( 1 S VI ,2.3.4-tefrahvdro- 1 -naohlhalenvllamino} carbonvlV 1 .2.4- 

benzenetricarboxvlic acid 
The product from Example 15A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (DMSO-de) 5 8.29-7.00 (m, 10H), 5.00-3.70 (m, 3H), 2.78-2.55 (m, 2H), 2.05-1.37 
(m, 4H); MS (ESI+) 552 (M+H) + . 

Example 16 

5-( IG.4-dichlorobenzvnr (1S)-12 J,4-tetrahvdro-l-nq3hthalenvl1aminoicarbonvlV1.2,4- 

benzenetricarboxvlic acid 

Example 16 A 

N-(3.4-(hcMorobenzvlVN-rflSVL23,4-teti^vdro-l-napb tb 
3,4-Dichlorobenzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 

*H NMR (CDC1 3 ) 5 7.68-7.10 (m, 7H), 4.20 (t, J=6Hz, 1H), 3.80 (m, 2H), 2.95-2.63 (m, 2H), 
2.20-2.05 (m, 3H), 1.73 (m, 1H); MS (ESI+) 306 (M+H) + . 

Example 16B 

5-ar3.4-dichlorobenzvl¥ (1S)A .2.3.4-tetrahvdro- 1 -nap hthalen YHaTrri no} carbonvlV 1 .2.4- 

benzenetricarboxvlic acid 
The product from Example 16A and 1,2,4,5-benzenetetracarboxyhc dianhydride were 
processed as described in Example IB to provide the title compound. 
l TL NMR (DMSO-d6) 5 8.29-7.00 (m, 9H), 5.00-3.80 (m, 3H), 2.72-2.55 (m, 2H), 2.10-1.37 
(m, 4H); MS (ESI+) 542 (M+H) + . 

Example 17 

5-( If 4-cvanobenzv nrf 1 S V 1 .2.3 ,4-tetrahvdro- 1 -nanhthalenvllamino) carbonvlV 1 .2.4- 

benzenetricarboxvlic acid 



Example 17A 

4- I1Y1 S V 1 .2, 3 ,4-tetrahvdro- 1 -naphthalenvlaminol meth yUbenzonitrile 
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4-Formylbenzonitrile and (lS)-l,2,3,4-te1rahydro-l-naph1iialenylamine were 
processed as described in Example 1 A to provide the title compound. 
l U NMR (CDC1 3 ) 5 7.78-7.10 (m, 8H), 4.12 (t, J=6Hz, 1H), 3.90 (m, 2H), 2.95-2.67 (m, 2H), 
2.20-2.05 (m, 3H), 1.70 (m, 1H); MS (ESI+) 262 (M+H) + . 

Example 17B 

5-( ((4-cvanobenzvnirf 1 S V 1 ,2,3 .4-tetrahvdro- 1 -naphthalenyl]amino) carbonvlV 1 .2.4- 

benzenetricarboxvlic acid 
The product from Example 17A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (DMSO-d*) S 8.29-7.00 (m, 10H), 5.05-3.94 (m, 3H), 2.72-2.55 (m, 2H), 2.10-1.40 
(m, 4H); MS (ESI+) 499 (M+H) + . 

Example 18 

5-(((4-chloro-3-nitrobenzvlW 

benzenetricarboxvlic acid 
Example 18A 

N-(4-cMoro-3-mfrobenzvlV^ 

4-Chloro-3-nitrobenzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 
*H NMR (CDCI3) 8 8.06 (s, 1H), 7.90 (m, 1H), 7.61-7.50 (m, 2H), 7.28-7.10 (m, 3H), 4.21 
(broad s, 1H), 3.90 (m, 2H), 2.95-2.67 (m, 2H), 2.20-2.05 (m, 3H), 1.72 (m, 1H); MS (ESI+) 
317(M+H) + . 

Example 18B 

5-g(4-cMoro-3-nitrobenzvlW^ 

benzenetricarboxvlic acid 
The product from Example 18A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
l H NMR (DMSO-d6) 8 8.29-6.87 (m, 9H), 5.00-4.00 (m, 3H), 2.80-2.55 (m, 2H), 2. 10-1.40 
(m, 4H); MS (ESI+) 553 (M+H) + . 
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Example 19 

naphthalenvllaminolcarbonvlVl ,2.4-benzenetricarboxvlic acid 

Example 19A 

N-K^-fluororiJ'-bipte^^ 

^-FluoroClJ'-biphenyy-S-carbaldehyde and (1 S)- 1,2,3, 4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

Example 19B 

s-arr^-fluororij'-b^ 

naphthalenvll amino} carbonvlV 1 .2 ,4-benzenetricarboxvlic acid 
The product from Example 19A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

l H NMR (DMSO-de) 5 8.50-7.00 (m, 14H), 5.05-4.63 (m, 1H), 4.40-3.96 (m, 2H), 2.70-2.55 
(m, 2H), 2.17-1.37 (m, 4H) MS (ESI+) 568 (M+H) + . 

Example 20 

5-({r4-(dimetfavlaminoM?enzvl]^^ 

L2,4-benzenetricarboxvlic acid 

Example 20A 

N-r4-(dimethvlammo^ben^ 

4-(Dimethylamino)benzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
l HNMR (CDC1 3 ) 8 7.35-7.03 (m, 6H), 6.72 (m, 2H), 3.88-3.70 (m, 3H), 2.91 (s, 6H), 2.78 
(m, 2H), 2.08-1.69 (m, 4H), 1.50 (broad s, 1H); MS (ESI+) 281 (M+H) + . 
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Example 20B 

5-(([4-(dimethv^^ 

1.2.4-benzenetricarboxvlic acid 
The product from Example 20A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
l H NMR (DMSO-de) 8 8.25-6.60 (m, 10H), 5.00-3.70 (m, 3H), 3.00 and 2.87 (2s, 6H), 2.70- 
2.55 (m, 2H), 2.20-1.38 (m, 4H); MS (ESI+) 517 (M+H) + . 

Example 21 

5-({(3 -chlorobenzvP fdSVl .2.3 .4-tetrahvdro- 1 -naphthalenvl] amino 1 carbonvlV 1 .2.4- 

benzenetricarboxvlic acid 

Example 21A 
N-(3-cMorobenzviyN-r(lSVL^^ 
3-Chlorobenzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 

J H NMR (CDC1 3 ) 5 7.60-7.03 (m, 8H), 4.18 (t, J=6Hz, 1H), 3.75 (m, 2H), 2.95-2.62 (m, 2H), 
2.20-2.05 (m, 3H), 1.70 (m, 1H); MS (ESI+) 272 (M+H) + . 

Example 21B 

5-( i(3 -chlorobenzvD IY1 SV 1 .2,3 .4-tetrahvdro- 1 -naphthalenvllamino ) carbonvlV 1 .2.4- 

benzenetricarboxvlic acid 
The product from Example 21 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

! H NMR (DMSO-d 6 ) 8 8.28-7.00 (m, 10H), 5.02-3.82 (m, 3H), 2.70-2.55 (m, 2H), 2.20-1.40 
(m, 4H); MS (ESI+) 508 (M+H) + . 

Example 22 

5-f If 3-cvanobenzvr)lY 1 S V 1 .2.3.4-tetrahvdro-l -naphthalenvllamino! carbonvlV 1 .2.4- 

henzenetricarboxvlic acid 



Example 22A 
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3-(r(lSV1.23.4-tetra^^ 

3- Formylbenzonitrile and (lS)-l,2,3,4-tetrahydio-l-naphthalenylainine were 
processed as described in Example 1 A to provide the title compound. 

] H NMR (CDC1 3 ) 5 8.02 (d, J=7.5Hz,lH), 7.80 (s, 1H), 7.65-7.10 (m, 6H), 4.18 (broad s, 
1H), 3.90 (m, 2H), 2.95-2.62 (m, 2H), 2.20-2.05 (m, 3H), 1.80-1.52 (m, 2H); MS (ESI+) 263 
(M+H)+. 

Example 22B 

5-ff(3-cvanoben2ryl)r(lSVL^ 

benzenetricarboxvlic acid 
The product from Example 22A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

1 H NMR (DMSO-d^) 8 8.30-7.00 (m, 10H), 5.02-3.91 (m, 3H), 2.70-2.55 (m, 2H), 2.20-1.40 
(m, 4H); MS (ESI+) 499 (M+H) + . 

Example 23 

5-( IT4-(1 -p vrrolidinynbenzvll [£1 S V 1 ,23 ,4-tetrahvdro- 1 -naphthalenvll amino 1 carbonvlV 

L2.4-benzenetricarboxvlic acid 

Example 23A 

N-[4-f 1 -pvrrolidinvDbenzvll-N-ITl S)-L2,3,4-tetrahvdro-l -naphthalenvllamine 

4- (l-Pyrrolidinyl)benzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 

l H NMR (CDCI3) 6 7.58-7.05 (m, 6H), 6.49 (m, 2H), 4.12 (t, J=6Hz, 1H), 3.75 (m, 2H), 3.30- 
3.10 (m, 5H), 2.95-2.61 (m, 2H), 2.18-1.90 (m, 6H), 1.72 (m, 1H); MS (ESI+) 307 (M+H) + . 

Example 23B 

5-((r4-n-pvrroliamvltt>en^ 

L2,4-benzenetricarboxvlic acid 
The product from Example 23 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
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*H NMR (DMSO-d 6 ) 8 8.26-630 (m, 10H), 5.00-3.91 (m, 3H), 3.27-3.10 (m, 4H), 2.70- 
2.55 (m, 2H), 2.20-1.32 (m, 8H); MS (ESI+) 543 (M+H) + . 

Example 24 

5-Ff f 1 SV 1 ,2.3,4-tetrahvdro- 1 -naphthalenvl I r^-ftrifluoromethvnr 1 , 1 '-biphenvll^- 
vllmetfavU amino^carbonvn - 1 ,2,4-b enzenetricarbox vlic acid 

Example 24A 

N-raSVL23.4-tetrahv^^ 

yllmethvl) amine 

^-(Trifluoromethy^tlJ'-biphenyy^carbaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

*H NMR (CDC1 3 ) 8 7.72-7.08 (m, 12H), 4.22 (broad s, 1H), 3.85 (broad s, 2H), 2.95-2.60 (m, 
2H), 2.15 (m, 3H), 1.70 (m, 1H); MS (ESI+) 382 (M+H)\ 

Example 24B 

5-r(nSVl,23,4-tetrahvdro-l-naphtfaalenvUr4 ? -ftrifluorome 

vllmethvU aminotearbonvll-l .2,4-benzenetricarboxvlic acid 
The product from Example 24A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (DMSO-d 6 ) 8 8.30-7.00 (m, 14H), 5.10-3.91 (m, 3H), 2.78-2.55 (m, 2H), 2.23-1.40 
(m, 4H); MS (ESI+) 618 (M+H) + . 

Example 25 

5-f f f 4-( 3-p vridinyHbenzvll [Y 1 S)- 1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl] amino) carbonvD- 1 .2.4- 

benzenetricarboxvlic acid 

Example 25A 

N-f4-(3 -pvridinvDbenzvll-N-fY 1 SV 1 .23 .4-tetrahvdro- 1 -naphthalenvllamine 
4-(3-Pyridinyl)benzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylainine were 
processed as described in Example 1 A to provide the title compound. 



WO 02/094767 PCT/US02/15174 

60 

] H NMR (CDCI3) 8 8.35 (d, J=1.5Hz, 1H), 8.09 (m, 1H), 7.86 (m, 1H), 7.60-7.08 (m, 9H), 
4.05-3.70 (m, 3H), 2.80 (m, 2H), 2.10-1.70 (m, 4H); MS (ESI+) 315 (M+H) + . 

Example 25B 

5-f f F4-f 3 -p vridiHvDbenzvn \( 1 SVL23.4-tetrahvdro-l -naphthalenyll aminn} carbonvlVL2.4- 

benzenetricarboxvlic acid 
The product from Example 25 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

l ¥L NMR (DMSO-cU) 5 9.01-7.03 (m, 14H), 5.10-3.70 (m, 3H), 2.75-2.55 (m, 2H), 2.30-1.40 
(m, 4H); MS (ESI-f) 551 (M+H) + . 

Example 26 

5-( f (f L 1 '-biphenvll-2-vlmelhvlW 1 SV 1 ,2,3,4-tetrahvdro-l -naphthalenvl]amino>caxbonvn- 

l,2»4-benzenetricarboxylic acid 

Example 26A 

N-([ 1 , 1 ibiphenvll-2-vlmethvO-N-f (1 S V 1 ,2.3 ,4-tetrahvdro- 1 -naphthalenvflamine 
[l,r-Biphenyl]-2-carbaldehyde and (lS)-l,23,4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 

Example 26B 

5-({<TLlMriphenvl1-2-vlme^ 

L2,4-benzenetricarboxvlic acid 
The product from Example 26 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

^NMR (DMSO-d 6 ) 5 8.30-6.80 (m, 15H), 4.82-3.80 (m, 3H), 2.75-2.45 (m, 2H), 2.05-1.33 
(m, 4H); MS (ESI+) 550 (M+H) + . 

Example 27 

5-( {(f L 1 Mriphenvll-3-vlmethvlX ( 1 S V 1 .23.4-tetrahvdro- l-napht halenyl]ami nol carbonvH- 

1.2.4-benzenetricarboxvlic acid 



1 
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Example 27 A 

N-(rUMnphenvl1-3-vlme 
[l,r-Biphenyl]-3-carbaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylaiiiiiie 
were processed as described in Example 1 A to provide the title compound. 

Example 27B 

5-a(ria'-biphenvll-3-v^ 

1,2.4-benzenetricarboxvlic acid 
The product from Example 27A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

! H NMR (DMSO-de) 8 8.38-6.90 (m, 15H), 4.90-4.64 (m, 4H), 4.27-4.18 (m, 1H), 4.00-3.93 
(m, 1H), 2.90-2.55 (m, 2H), 2.20-1.4, (m, 4H); MS (ESI+) 550 (M+H) + . 

Example 28 

5-f I |Y2-methvir 1 , 1 '-biphenvlJ-S-ynmethvll [Y 1 SM .23.4-tetrahvdro-l - 
naphthalenvll amino} carbonvD-1 ,2.4-benzenetricarboxvlic acid 

Example 28 A 

N-rte-methviri^-biph^ 

2-Methyl[l,r-biphenyl]-3-carbaldehyde and (IS)- 1,2,3 ,4-tetrahydro-l - 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

l K NMR (CDC1 3 ) 5 7.44-7.06 (m, 12H), 4.02-3.85 (m, 3H), 2.90-2.69 (m, 2H), 2.28 (s, 3H), 
2.10-1 .70 (m, 4H); MS (DCI+) 238 (M+H) + . 

Example 28B 

5-ar(2-methviriJ , -bipte 

naphthalenvll amino \ carbonvlV 1 ,2.4-benzenetricarboxvlic acid 
The product from Example 28 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
*H NMR (DMSO-d*) 8 8.70-6.95 (m, 14H), 4.96 (d, 1H), 4.72 (m, 1H), 4.00-3.73 (m, 1H), 
3.19 (s, 3H), 2.63-2.38 (m, 2H), 2.00-1.20 (m, 4H); MS (ESI+) 564 (M+H) + . 
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Example 29 

5-lY( 1 S)- 1 .23.4-tetrahvdro- 1 -naphthalenvUr4 , -rtrifluoroinethvnr 1 , 1 '-biphenvll-3- 
vllmethvU ainino^carbonvlVl^^-benzenetricarboxvlic acid 

Example 29 A 

N4aSV1.2^4-tefrahvdro^^ 

vHmethvll amine 

^-(Trifluoromethy^CUr-biphenyy-S-carbaldehyde and (lS)-l,2,3,4-tetxahydro-l- 
naphthalenylaxnine were processed as described in Example 1 A to provide the title 
compound. 

*H NMR (CDCI3) 8 7.60-7.51 (m, 3H), 7.44-7.35 (m, 4H), 7.16-7.07 (m, 5H), 4.01 (d, 1H, 
J=13.5 Hz) 3.91 (d, 1H, J=13.5 Hz), 3.86 (t, 1H, J=5 Hz), 2.90-2.67 (m, 2H), 2.10-1.90 (m, 
3H), 1.82-1.70 (m, 1H); MS (DCI+) 332 (M+H) + . 

Example 29B 

5-[((l S> 1 ,23.4-tetrahvdro- 1 -naphthalenvU^'-f trifluoromethvnr 1 . 1 '-biphenvll-S- 
vllmethvU aminotearbonvll - 1 .2,4-benzenetricarboxvlic acid 
The product from Example 29 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

l H NMR (DMSO-d 6 ) 5 8.74-7.00 (m, 14H), 5.04-4.86 (m, 1H), 4.80-4.65 (m, 1H), 3.96-3.83 
(m, 1H), 2.70-2.37 (m, 2H), 2.08-1.13 (m, 4H); MS (ESI+) 618 (M+H) + . 

Example 30 

5-f {( cvclohexvlmethvDlY 1 SM ,2.3»4-tetrahvdro- 1 -naphthalenvllamino) carbonvlVL2,4- 

benzenetricarboxvlic acid 

Example 30A 

N-(cvclohexvlme&vlVN-fnSVl,23.4-tetrahvdro-l-naphthalenvl1amine 
Cyclohexanecarbaldehyde and (lS)-l 5 2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 
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*H NMR (300 MHz, DMSO-d 6 ) 5 8.8-9.1 (bs, 2H), 7.60-7.67 (m, 1H), 7.15-7.35 (m, 3H), 
4.45-4.55 (m, 1H), 2.55-2.9 (m ,4H), 1.55-2.15 (m, 10H), 0.8-1.3 (m, 5H); MS (ESI+) 244 
(M+H) + . 

Example 30B 

5-(U c vclohexvlmethvDIY 1 S V 1 ,2,3 ,4-tetrahvdro- 1 -naphthalenvllamino ) carbonvlV 1 ,2,4- 

benzenetricarboxvlic acid 
The product from Example 30A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
l H NMR (300 MHz, DMSO-dg) 5 7.0-8.3 (m, 6H), 4.4-4.65 (m, 1H), 2.4-2.85 (m, 3H), 0.5- 

2.3 (m, 16H); MS (ESI+) 480 (M+H) + . 

Example 31 

5-( If 2-phenvlprop vD |Y 1 S V 1 ,2,3 ,4-tetrahvdro- 1 -naphthalenvllamino } carbonvlV 1 ,2,4- 

benzenetricarboxvlic acid 

Example 31 A 

N-(2-phenvlprop vl VN- \( 1 S V 1 ,2 ,3 ,4-tetrahvdro- 1 -naphthalenvll amine 
Hydratropaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were processed 
as described in Example 1 A to provide the title compound. 

*H NMR (300 MHz, DMSO-d 6 ) 8 8.4-9.3 (m, 2H), 7.15-7.7 (m, 9H), 4.37-4.6 (m, 1H), 2.9- 

3.4 (m, 3H+H 2 0), 2.6-2.9 (m, 2H), 1.4-2.15 (m, 4H), 1.25-1.35 (m, 3H); MS (ESI+) 266 
(M+H) + . 

Example 3 IB 
5-(((2-phenvlpropvl)rnSVl,23,4-tefr^ 

benzenetricarboxvlic acid 
The product from Example 31 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
l H NMR (300 MHz, CD 3 OD) 5 6.95-8.5 (m, 1 1H), 4.35-4.7 (m, 1H), 3.5-3.7 (m, 1H), 2.45- 
3.2 (m, 3H), 1.0-2.1 (m, 8H); MS (ESI+) 502 (M+H) + . 
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Example 32 

5-(l(2-phenvlethvl)^ 

. benzenetricarboxvlic acid 
Example 32A 

N-(2-phenvlettivlVN-[(l SV1 .23>4-tetrahvdro-l-naphthalenvl1a33iine 
Phenylacetaldehyde and (lS)-l,23 J 4-tetrahydro-l-naphthalenylainine were processed 
as described in Example 1 A to provide the title compound. 

*H NMR (300 MHz, DMSO-d*) 8 9.0-9.3 (m, 2H), 7.15-7.65 (m, 9H), 4.45-4.55 (m, 1H), 
2.65-3.25 (m, 6H), 1.65-2.25 (m, 4H); MS (ESI+) 252 (M+H) + . 

Example 32B 

5-( I ( 2-phenylethyDlYl S V 1 .2.3 .4-tetrahvdro- 1 -naphthalene!] amino) carbonvlV 1 .2.4- 

benzenetricarboxvlic acid 
The product from Example 32A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (300 MHz, CD 3 OD) 8 8.47 (m, 1H), 7.0-7.9 (m, 10H), 4.55-4.65 (m, 1H), 3.35-3.75 
(m, 1H), 1.4-3.25 (m, 9H); MS (ESI+) 488 (M+H) + . 

Example 33 

5-( (benzvl[Yl SV1 .2.3.4-tetrahydro-l -naphthalenvllamino>carbonvl)-l ,2.4- 

benzenetricarboxvlic acid 

Example 33A 

N-benzvl-N-f (1 S V 1 .2.3.4-tetrahvdro- 1 -naphthalenvllamine 
Benzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were processed as 
described in Example 1 A to provide the title compound. 

*H NMR (300 MHz, DMSO-d 6 ) 5 9.3-9.6 (m, 2H), 7.15-7.65 (m, 9H), 4.35-4.5 (m, 1H), 
4.13-4.23 (m, 2H), 2.65-2.95 (m, 2H), 1.65-2.3 (m, 4H); MS (ESI+) 238 (M+H) + . 
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Example 33B 

5-((benzviraSV1.23^ 

benzenetricarboxvlic acid 
The product from Example 33 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

X H NMR (300 MHz, DMSO-d 6 ) 8 7.0-8.4 (m, 1 1H), 3.3-5.5 (m, 3H), 2.5-2.7 (m, 2H), 1.3-2.2 
(m, 4H); MS (ESI+) 474 (M+H) + . 

Example 34 

5-( i ( 3-methoxvbenzvnr( 1 SV 1 ,23.4-tetrahvdro- 1 -naphthalenvllamino) carbonvlV 1 .2,4- 

benzenetricarboxvlic acid 

Example 34A 

N-(3-methoxvbenzvlVN-f ( 1 SV 1 ,23.4-tetrahvdro- 1 -naphthalenvll amine 
3-Methoxybenzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 
l H NMR (300 MHz, DMSO-d*,) 8 9.3-9.5 (m, 2H), 6.95-7.57 (m, 8H), 4.35-4.45 (m, 1H), 
4.07-4.15 (m, 2H), 3.78 (s, 3H), 2.6-2.95 (m, 2H), 1.65-2.3 (m, 4H); MS (ESI+) 268 (M+H) + . 

Example 34B 

5-fl(3-methoxvbenzvl¥(lSV1.23^^ 

benzenetricarboxvlic acid 
The product from Example 34A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
l H NMR (300 MHz, DMSO-d*) S 6.6-8.3 (m, 10H), 4.05-5.5 (m, 3H), 3.65-3.85 (m, 3H), 
2.5-2.7 (m, 2H), 1.2-2.2 (4H); MS (ESI+) 504 (M+H) + . 

Example 35 

5-f((lSVl,23.4-tetrahvdro-l-naphthalenvl(3-r3- 
(trifluoromethvDphenoxvlbenzvU aminotearbonvri- 1 .2,4-benzenetricarboxvlic acid 

Example 35A 



it 
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N4(lSVL2.3,4>tetrahvdro-l-iiaphthalenvlVN>(3-r3> 
( trifluoromethvDphenox vlbenzvll amine 
3-[3-(Trifluoromethyl)phenoxy]benzaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

l H NMR (300 MHz, CDC1 3 ) 8 6.85-7.5 (m, 12H), 3.8-3.97 (m, 3H), 2.65-2.95 (m, 2H), 1.6- 
2.1 (m, 5H); MS (ESI+) 398 (M+H) + . 

Example 35B 
5-r« r lSVL23,4-tetrahvdro-l-naT>lithalenvU3-r3- 
(trifluorometbvl)phenoxv1benzvl> aminotearbonvll- 1 ,2.4-benzenetricarboxvlic acid 
The product from Example 35A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (300 MHz, DMSO-dg) d 13.9 (bs, 1H), 6.65-8.3 (m, 14H), 3.9-5.65 (m, 3H), 2.5-2.7 
(m, 2H), 1.3-2.1 (m, 4H); MS (ESI+) 634 (M+H) + . 

Example 36 
5-(((3-phenoxvbenzylWlSVL23.4-te^ 

benzenetricarboxvlic acid 

Example 36A 

N-(3-phenoxvbenzvlVN-r(l SV1 .23.4-tetrahvdro-l -naphthalenvll amine 
3-Phenoxybenzaldehyde and (lS)-l,2,3,4-tetrahy(ko-l-naphthalenylaiiiine were 
processed as described in Example 1 A to provide the title compound. 
*H NMR (300 MHz, CDC1 3 ) 6 6.8-7.53 (13H), 3.77-4.1 (m, 3H), 2.6-2.95 (m, 2H), 1.4-2.2 
(m, 5H); MS (ESI+) 330 (M+H) + . 

Example 36B 

5-( f (3-phenoxvbenzvD \( 1 SV 1 ,23,4-tetrahvdro- 1 -naphthalenvll amino > carbonvl V 1 .2.4- 

benzenetricarboxvlic acid 
The product from Example 36A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 



L 
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! H NMR (300 MHz, DMSO-d*) 5 6.5-8.3 (m, 15H), 3.8-5.6 (m, 3H), 2.5-2.7 (m, 2H), 1.6- 
2.1 (m, 4H); MS (ESI+) 566 (M+H) + . 

Example 37 

5-( f[3-( 4-methoxvphenoxv^benzvri 1Y 1 SV1 .23 A-tefrahvdro- 1 - 
naphthalenvllamino)carbonvl)-L2.4-benzenetricarboxvlic acid 

Example 37A 

N-[3-(4-methoxvphenoxv^^ 

3-(4-Methoxyphenoxy)benzaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamiae were processed as described in Example 1A to provide the title 
compound. 

*H NMR (300 MHz, CDC1 3 ) 8 6.8-7.53 (12H), 3.77-4.1 (m, 6H), 2.6-2.95 (m, 2H), 1.4-2.2 
(m, 5H); MS (ESI+) 360 (M+H) + . 

Example 37B 

5-( ir3-C 4-methoxvphenoxv)benzvn IT 1 S V 1 .23 .4-tetrahvdro- 1 - 
naphthalenvll amino) carbonvlV 1 .2,4-benzenetricarboxvlic acid 
The product from Example 37A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

! H NMR (300 MHz, DMSO-dg) 5 6.5-8.3 (m, 14H), 3.8-5.6 (m, 3H), 3.7-3.8 (m, 3H), 2.5-2.7 
(m, 2H), L6-2.1 (m, 4H); MS (ESI+) 596 (M+H) + . 

Example 38 

S-arS-fS^-dicMorophenoxv^benzvliraSVl^.S^tetrahvdro-l- 
naphthalenvl1amino)carbonvlVL2,4-benzenetricarboxvlic acid 

Example 38A 
N-[3-G.4-dicMorophenoxvM)enzvlV 

3-(3,4-Dichlorophenoxy)benzaldehyde and ( IS)- 1,2,3 ,4-tetrahydro-l - 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 
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l H NMR (300 MHz, CDC1 3 ) 6 6.8-7.4 (m, 11H), 3.75-3.97 (m, 3H), 2.65-2.9 (m, 2H), 1.4- 
2.1 (m, 5H); MS (ESI+) 398 (M+H) + . 

Example 38B 
5-(ir3-(3.4-dicMorophenoxv)ben^ 

naphthalenvll amino \ carbonvlV 1 .2.4-benzenetri carboxvlic acid 
The product from Example 38A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
*H NMR (300 MHz, DMSO-c^) 8 13.9 (bs, 1H), 6.65-8.3 (m, 13H), 3.85-5.65 (m, 3H), 2.5- 
2.7 (m, 2H), 1.3-2.2 (m, 4H); MS (ESI+) 634 (M+H) + . 

Example 39 

5-f (f 3-f 4-chlorophenoxy)benzvl] f ( 1 SV1 .2.3.4-tetrahvdro-l -naphthalenvllaminol carbonvlV 

1,2,4-benzenetricarboxylic acid 

Example 39A 
N-f3-(4-cMorophenoxv>benzvl]-N-r(lSM^ 
3-(4-Chlorophenoxy)benzaldehyde and (lS)-l,2 3 3,4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
l H NMR (300 MHz, CDCI3) 5 6.85-7.37 (m, 12H), 3.75-3.95 (m, 3H), 2.65-2.9 (m, 2H), 1.4- 
2. 1 (m, 5H); MS (ESH-) 364 (M+H) + . 

Example 39B 

5-({[3-(4-chlorophenoxv^benzv^ 

L2,4-benzenetricarboxvlic acid 
The product from Example 39A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
*H NMR (300 MHz, DMSO-d 6 ) 5 13.9 (bs, 1H), 6.6-8.3 (m, 14H), 3.9-5.65 (m, 3H), 2.5-2.7 
(m, 2H), 1.3-2.2 (m, 4H); MS (ESI+) 600 (M+H) + . 



Example 40 
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5-(fr3-(4-tert-bu^ 

naphthalen ylla minol carbonvlM ,2,4-benzenetricarboxvlic acid 



Example 40A 

N-f 3-(4-tert-butvlphenoxvlbenzvl"l-N-IY 1 S V 1 .23.4-tetrahvdro- 1 -naphthalenvnamine 
3-(4-tert-Butylphenoxy)benzaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound, 

! H NMR (300 MHz, CDC1 3 ) 8 6.85-7.37 (m, 12H), 3.75-3.95 (m, 3H), 2.65-2.9 (m, 2H), 
1.45-2.15 (m, 5H), 1.32 (s, 9H); MS (ESI+) 386 (M+H) + . 

Example 40B 

5-( {r3-(4-tert-butvlphenoxv > tbenzvn f ( 1 SVl .23.4-tetrahvdro-l - 
naphtbalenvl1amino>carbonvlVl .2.4-benzenetricarboxvlic acid 
The product from Example 40A and 1,2,4,5-benzenetetracarboxylic dianhydride were 

processed as described in Example IB to provide the title compound. 

l R NMR (300 MHz, DMSO-de) 5 6.65-8.3 (m, 14H), 3.75-5.6 (m, 3H), 2.5-2.7 (m, 2H), 

1.35-2.1 (m, 4H), 1.25-1.35 (m, 9H); MS (ESI+) 622 (M+H) + . 

Example 41 

5-( (r3-r4-methvlphenoxv)benzvl1 [Q S V 1 ,2,3 ,4-tetrahvdro- 1 -naphthalenvll amino! carbonvlV 

1.2.4-benzenetricarboxvlic acid 

Example 41 A 

N-r3-(4-methvlphenoxv)bei^ 
3-(4-Methylphenoxy)benzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
l H NMR (300 MHz, CDC1 3 ) 5 6.82-7.47 (m, 12H), 3.77-3.95 (m, 3H), 2.65-2.9 (m, 2H), 2.35 
(s, 3H), 1.4-2.1 (m, 5H); MS (ESI+) 344 (M+H) + . 
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Example 4 IB 

5-( I [3 -(4-methvlphenoxv)benzvri \( 1 S V 1 .2.3 .4-tetrahvdro- 1 -naphthalenvl] amino} carhonyl)- 

1.2.4-benzenetricarboxvlic acid 
The product from Example 41 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
l H NMR (300 MHz, DMSO-d*) 5 13.9 (bs, 1H), 6.55-8.3 (m, 14H), 3.35-5.6 (m, 3H), 2.55- 
2.7 (m, 2H), 2.25-2.35 (m, 3H), 1.3-2.1 (m, 4H); MS (ESI+) 580 (M+H) + . 

Example 42 

5-ar3-(3.5-dicMorophenoxv)benzvliraSVL23,4-tetrahvdro-l- 
naphthalenvl]amino) carbonvlM .2.4-benzenetricarboxvlic acid 

Example 42A 
N-r3-(3,5-(hcMorophenoxv^benzvl1-N-K^ 

3-(3,5-DicMorophenoxy)benzaldehyde and (1 S)- 1,2,3 ,4-tetrahydro-l - 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

MS (ESI+) 398 (M+H) + . 

Example 42B 

5-rir3-G,S-dicMorophenoxv)benzvl]rflSV1.23,4-tetrahvdro-l- 
naphthalenvl] amino 1 carbonvlV 1 .2,4-benzenetri carbox vlic acid 
The product from Example 42A and 1,2,4,5-benzenetetracarboxylic dianhydride were 

processed as described in Example IB to provide the title compound. 

l H NMR (300 MHz, DMSO-d 6 ) 5 13.9 (bs, 1H), 6.75-8.3 (m, 13H), 3.9-5.65 (m, 3H), 2.55- 

2.7 (m, 2H), 1.3-2.15 (m, 4H); MS (ESI+) 634 (M+H) + . 



Example 43 

5-( ((3-benzylbenzvnrf 1 S V 1 .23 ,4-tetrahvdro- 1 -naphtfaalenvll amino! carbonvlV 1 ,2.4- 

benzenetricarboxvlic acid 
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Example 43A 

N-(3-benzvlben^ 

The product from Example 45C (759 mg, 2.21 mmol) in triethylsilane (5 mL) was 
treated with trifluoroacetic acid (5 mL, xs). After stirring for 30 minutes at room 
temperature, the reaction mixture was diluted with ethyl acetate and basified with 
concentrated NH4OH. The separated organic phase was washed with brine, dried (Na2S04), 
filtered and the filtrate concentrated under reduced pressure to provide the title compound as 
an oil (715 mg). 

*H NMR (300 MHz, CDCI3) 5 7.0-7.35 (m, 13H), 3.75-4.0 (m, 5H), 2.6-2.9 (m, 2H), 1.4-2.1 
(m, 5H), 0.85-1.0 (m, EtSiH), 0.45-0.65 (m, EtSiH); MS (DCIZNH3) 328 (M+H) + . 

Example 43B 

5-(((3-benzvlbenzvlX(lSM^ 

benzenetricarboxvlic acid 
The product from Example 43 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (300MHz, DMSO-de) S 6.75-8.3 (m, 15H), 3.7-5.5 (m, 5H), 2.5-2.65 (m, 2H), 1.25- 
2. 1 (m, 4H); MS (ESI+) 564 (M+H) + . 

Example 44 

5-(((9H-fluoren-2-vlmethvl¥^ 

benzenetricarboxvhc acid 
Example 44A 

N-f9H-fluoren-2-vlme<hv^ 

The product from Example 46C was processed as described in Example 43A to 
provide the title compound. 

*H NMR (300 MHz, CDC1 3 ) 5 7.05-7.85 (m, 1 1H), 3.85-4.07 (m, 5H), 2.67-2.93 (m, 2H), 
1.4-2.15 (m, 5H); MS (DCI/NH3) 326 (M+H) + . 
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Example 44B 

5-({(9H-fluoren-2-vlme^ 

benzenetricarboxvlic acid 
The product from Example 44 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

! HNMR (300MHz, DMSO-c^) 8 13.9 (bs, 1H), 7.0-8.3 (m, 13H), 3.4-5.6 (5H), 2.5-2.7 (2H), 
1.3-2.2 (4H); MS (ESI+) 562 (M+H) + . 

Example 45 

5-g{3-rcivdroxv(phen^ 
naphthalenvll amino } carbonvl V 1 .2.4-benzenetricarbox vlic acid 



Example 45A 
\3 -(hvdroxvmethvDphenvn (phenvDmethanone 
3-benzoylbenzoic acid (6.26 g, 27.7 mmol) was carefully added in several portions to 
borane-N,N-diethylaniline complex (7.38 mL, 41.5 mmol) in anhydrous THF (60 mL) at 
ambient temperature. After 15 minutes, the reaction mixture was heated at reflux for 5 hours 
and then cooled to ambient temperature. The reaction mixture was diluted with diethyl ether, 
quenched with IN HC1 and the separated aqueous phase was extracted with diethyl ether. 
The organic layers were combined, washed with IN HC1, brine, dried (Na 2 S0 4 ), filtered and 
the filtrate concentrated under reduced pressure. The residue was purified by flash 
chromatography (silica gel, 40% ethyl acetate/hexanes) to provide a mixture of the title 
compound and the diol, [3-(hydroxymethyl)phenyl](phenyl)methanol, as a colorless oil (3.59 
g). 



O H 




Example 45B 
3-benzovlbenzaldehvde 
The mixture from Example 45A (3,59 g) and celite (diatomaceous earth) in anhydrous 
CH2CI2 (100 mL) were treated with and pyridinium chlorochromate (12.6 g, 58.6 mmol). 
After stirring for 18 hours, the reaction mixture was filtered and the filtrate concentrated 
under reduced pressure. The residue was taken up in ethyl acetate, washed with IN HC1, 
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saturated NaHC0 3 , brine, dried (Na 2 S0 4 ), filtered and the filtrate concentrated under 
reduced pressure. The residue was purified by flash chromatography (silca gel, 30% ethyl 
acetate/hexanes) to provide the title compound as a colorless oil (2.05 g, 35%yield). 
*H NMR (300 MHz, CDC1 3 ) 5 10.1(s, 1H), 8.25-8.3 (m, 1H), 8.05-8.15 (m 2H), 7.75-7.85 
(m, 2H), 7.6-7.72 (m, 2H), 7.47-7.55 (m, 2H); MS (DCI/NH 3 ) 228 (M+NRO*. 

Example 45C 

phenvl(3- (|Y 1 SM ^3.4-tetrahvdro-l -naphthalenvlaminolmethvllphenvDmethanol 
The product from Example 45B (2.04 g, 9.70 mmol) in absolute ethanol (25 mL) was 
treated with (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine (1.39 mL, 9.70 mmol). After 3 
hours, the mixture was treated with sodium borohydride and the reaction mixture was 
allowed to stir at room temperature for 16 hours. The reaction mixture was quenched with 
IN NaOH, diluted with ethyl acetate and the separated aqueous phase was extracted with 
ethyl acetate. The organic layers were combined, washed with water, brine, dried (Na 2 S0 4 ), 
filtered and the filtrate concentrated under reduced pressure. The residue was purified by 
flash chromatography (silica gel, 7% methanol/CH 2 Cl2) to provide the title compound as a 
colorless oil (2.85 g, 86% yield). 

l H NMR (300 MHz, CDCI3) 5 7.05-7.5 (m, 13H), 5.85 (s, 1H), 3.8-3.95 (m, 3H), 2.65-2.9 
(m, 2H), 1.5-2.1 (m, 6H); MS (DCIZNH3) 344 (M+H) + . 

Example 45D 

5-f ( 13-rhvdroxvfphenvnmethvllbenzvn r(lSVL2,3,4-tetrahvdro-l- 
naphthalenvllaminol carbonvlVl ,2.4-benzenetricarboxvlic acid 
The product from Example 45C and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
l H NMR (300MHz, DMSO-de) 6 13.85 (bs, 1H), 6.8-8.3 (m, 15H), 5.55-5.75 (m, 1H), 3.6- 
5.3 (m, 3H), 2.5-2.6 (m, 2H), 1.2-2.05 (m, 5H); MS (ESI-) 578 (M-H)". 



Example 46 

5-((r(9-hvdroxv-9H-fluoren-2-vnmethvnrflSVl>23.4-tetrahvdro-l- 
riaphthaletiYl1arniTi o>carbonvlVl,2,4-benzenetricarboxvlic acid 
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Example 46 A 
2-(hvdroxvmethvlV9H-fluoren-9-one 
9-Oxo-9H-fluorene-2-carboxylic acid, purchased from Aldrich, was processed as 
described in Example 45 A to provide the title compound. 

Example 46B 
9-oxo-9H-fluorene-2-carbaldehvde 
The product from Example 46A was processed as described in Example 45B to 
provide the title compound. 

Example 46C 
2- U( 1 SV1 .23.4-tetrahvdro-l-nap h^ 
The product from Example 46B and (lS)-l,23 s 4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 45C to provide the title compound. 
*H NMR (300 MHz, CDC1 3 ) 8 7.05-7.73 (m, 11H), 5.57 (s, 1H), 3.84-4.03 (m, 3H), 2.67-2.91 
(m, 2H), 1.6-2.1 (m, 6H); MS (DCl/NHa) 342 (M+H) + . 

Example 46D 

5-({ r(9-hvdroxv-9H-fluoren-2-vnmethvn \( 1 SV1 ,2,3,4-tetrahvdro-l - 
naphthalenvllamino} carbonvlVl ,2.4-benzenetricarboxvlic acid 
The product from Example 46C and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
! H NMR (300MHz, DMSO-d*) 8 7.0-8.3 (m, 13H), 3.85-5.65 (m, 4H), 2.55-2.7 (m, 2H), 
1.25-2.2 (m, 5H); MS (ESI-) 576 (M-H)\ 

Example 47 

5-( I (3-benzo vlbenzvDf (1SV1 ,2.3 .4-tetrahvdro- 1 -naphthalenvl]amino > carbonvlV 1 ,2.4- 

benzenetricarboxvlic acid 



Example 47A 

phenvlf 3- i \( 1 S V 1 ,2,3 .4-tetrahvdro- 1 -naphthalenvlaminolmethvU phenvDmethanone 
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The product from Example 45C (319 mg, 0.84 mmol) and triethylamine (468 pL, 
3.36 mmol) in DMSO (10 mL) were treated with sulfur trioxide pyridine complex (535 mg, 
3.36 mmol). After stirring for 2 hours at room temperature, the reaction mixture was 
partitioned between water and diethyl ether. The aqueous phase was extracted with diethyl 
ether. The organic extracts were combined, washed with brine, dried (N^SO^, filtered, and 
the filtrate concentrated under reduced pressure. The residue was purified by flash 
chromatography (silica gel, 20% ethyl acetate/hexanes) to provide a colorless oil (106 mg, 
37% yield). 

l H NMR (300 MHz, CDC1 3 ) 5 7.05-7.85 (m, 13H), 3.85-4.05 (m, 3H), 2.65-2.9 (m, 2H), 1.6- 
2.2 (m, 5H); MS (DCI/NH3) 342 (M+H) + . 

Example 47B 

5-( ((3-benzovlbenzvfir( 1 S V 1 .23 .4-telxahvdro- 1 -naphthalenvl] amino ) carbonvlV 1 .2.4- 

benzenetricarboxvlic acid 
The product from Example 47A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
! H NMR (300MHz, DMSO-de) 5 7.0-8.3 (m, 15H), 4.0-5.7 (m, 3H), 2.55-2.8 (m, 2H), 1.3- 
2.2 (m, 4H); MS (ESI-) 576 (M-H)\ 

Example 48 

5-( I [3-(4-mtrophenoxv)benzvr| f ( 1 S V 1 .23 ,4-tetrahvdro- 1 -naphthalenvl] amino) carbonvlV 

L2,4-benzenetricarboxvlic acid 

Example 48A 
3 -f 4-Nitrophenoxy^benzaldehyde 
3-Hydroxybenzaldehyde (1.15 g, 9.4 mmol), l-fluoro-4-nitrobenzene (1.0 mL, 9.4 
mmol) and K2CO3 (2.61 g, 19 mmol) were combined in DMF (20 mL) and heated at 80 °C. 
After 6 hours, the reaction mixture was cooled to room temperature and partitioned between 
water and diethyl ether. The separated aqueous phase was extracted with diethyl ether. The 
organic layers were combined, washed with IN NaOH, brine, dried (MgS04), filtered and the 
filtrate concentrated under reduced pressure to provide the title compound as a yellow solid 
(1.98 g). 
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*H NMR (300 MHz, CDC1 3 ) 5 10.0 (s, 1H), 8.2-8.27 (m, 2H), 7.75-7.78 (m, 1H), 7.55-7.65 
(m, 2H), 7.35-7.4 (m, 1H), 7.05-7.1 (m, 2H); MS (DCI/NH3) 261 CM+NH4)* 

Example 48B 

N-r3-(4-nitrophenoxv)benzvl]-N-[f 1 S V 1 ,2.3 .4-tetrahvdro- 1 -naphthalenvllamine 
The product from Example 48 A and (lS)-l > 2,3 J 4-tetrahydro-l-naphthalenylamine 

were processed as described in Example 1 A to provide the title compound. 

l H NMR (300 MHz, CDC1 3 ) 5 6.95-8.3 (m, 12H), 3.82-4.02 (m, 3H), 2.65-2.9 (m, 2H), 1.4- 

2.2 (m, 5H); MS (DCI/NH3) 375 (M+H) + . 

Example 48C 

5-( { [3-(4-nitrophenoxv)benzvn \( 1 S V 1 ,2,3 ,4-tetrahvdro- 1 -naphthalenvl] amino) carbonvlV 

1,2,4-benzenetricarboxvlic acid 
The product from Example 48B and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (300MHz, DMSO-d^) 8 6.75-8.3 (m, 14H), 3.85-5.7 (m, 3H), 2.5-2.75 (m, 2H), 1.3- 
2.2 (m, 4H); MS (ESI+) 611 (M+H) + . 

Example 49 
5-ar(9-oxo-9H-fluoren-2-vn^ 

naphthalenvll amino IcarbonvlVl ,2,4-benzenetricarboxvlic acid 

Example 49A 

2- (f (1 SV1 ,2,3.4-tetrahvdro- 1 -naphthalenvlamino]methvl) -9H-fluoren-9-one 
The product from Example 46C and sulfur trioxide pryridine were processed as 
described in Example 47A to provide the title compound. 

Example 49B 
5-qr(9-oxo-9H-fluoren-2-vn^^ 

naphthalenvllaminolcarbonvlV 1 ,2,4-benzenetricarboxvlic acid 
The product from Example 49A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 



L. 
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*H NMR (300MHz, DMSO-d 6 ) 5 7.0-8.35 (m, 13H), 3.9-5.6 (m ,3H), 2.55-2.75 (m, 2H), 
1.35-2.2 (m, 4H); MS (ESI-) 574 (M-H)". 

Example 50 

5-( I r3-(4-cvanoDhenoxv^benzvl1 [( 1 S V 1 ,2,3 .4-tetrahvdro- 1 -naphthalenvll amino! carbonvlV 

1.2,4-benzenetricarboxvlic acid 

Example 50A 
4-(3-Formvlphenoxv)benzorritrile 
4-Fluorobenzonitrile and 3-hydroxybenzaldehyde were processed as described in 
Example 48 A to provide the title compound. 



Example 50B 

4-f 3 - IIY 1 S V 1,2. 3 ,4-tetrahvdro - 1 -naphthalenylamino~|methvl ) phenox v)benzonitrile 
The product from Example 50A and (lS)-l,2,3,4-te1xahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
l K NMR (300 MHz, CDC1 3 ) 8 6.9-7.65 (m, 12H), 3.8-4.0 (m, 3H), 2.65-2.92 (m, 2H), 1.3-2.2 
(m, 5H); MS (DCI/NH3) 355 (M+H) + . 



Example 5 PC 

Hi f3-f 4-c vanophenox v)benzvl] \(l S V 1 ,2.3 ,4-tetrahvdro- 1 -naphthalenvl]amino I carbonvD- 

1.2.4-benzenetricarboxvlic acid 
The product from Example SOB and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

l H NMR (300MHz, DMSO-d 6 ) 5 13.9 (bs, 1H), 6.7-8.3 (m, 14H), 3.9-5.7 (m, 3H), 2.55-2.75 
(m, 2H), 1.3-2.2 (m, 4H); MS (ESI-) 589 (M-H)\ 

Example 51 

5-f(r3-foenzvloxv^benzvl1^ 

benzenetricarboxvlic acid 
Example 51A 
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N-r3-0)enzA4oxv)benzv^^^ 

3- (Benzyloxy)benzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 

*H NMR (300 MHz, DMSO-d 6 ) 5 9.35-9.65 (m, 2H), 7.03-7.58 (m, 13H), 5.13 (s, 2H), 4.35- 
4.45 (m, 1H), 4.1-4.18 (rn, 2H), 2.65-2.93 (m, 2H), 1.65-2.3 (m, 4H); MS (DCI/NIls) 344 
(M+H) + . 

Example 5 IB 

5-( i r3-(benzvloxv)ben2vl1 f (IS)- 1 ,23,4-tetrahvdro- l-naphthalenvl]amino> carbonvD- 1 ,2.4- 

benzenetricarboxvlic acid 
The product from Example 51 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (300MHz, DMSO-de) 5 6.55-8.3 (m, 15H), 3.75-5.55 (m, 5H), 2.5-2.7 (m, 2H), 1.3- 
2.1 (m, 4H); MS (ESI-) 578 (M-H)\ 

Example 52 

5-f i( 4-phenoxvbutvl) \( 1 S V 1 .2.3.4-tetrahydro- 1 -naphthalenvllaminol carbonvlV 1 .2.4- 

benzenetricarboxvhc acid 

Example 52A 

4-phenox v-N- IY 1 S V 1 .2. 3 .4-tetrahvdro- 1 -naphthalenvllbutanamide 

4- Phenoxybutanoic acid (1.05 g, 5.8 mmol, Lancaster) and triethylamine (2.4 mL, 
17.4 mmol) in anhydrous CH 2 C1 2 (25 mL) were treated with pivaloyl chloride (0.75 mL, 6.1 
mmol) at 0 °C. After stirring for 1 hour, the reaction! mixture was treated with (IS)- 1,2,3 ,4- 
tetrahydro-l-naphthalenylamine (1 .0 mL, 6.9 mmol) and the reaction mixture was allowed to 
warm to room temperature and stir for 16 hours. The reaction mixture was diluted with 
CH 2 C1 2 , washed with IN HC1, saturated NaHC0 3 , brine, dried (Na 2 S0 4 ), filtered and the 
filtrate concentrated under reduced pressure. The residue was purified by flash 
chromatography (silica gel, 40% ethyl acetate/hexanes) to provide the title compound as a 
colorless oil (2.07 g). 



Example 52B 
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N-(4-phenoxvbutvlVN- |Y 1 S V 1 .2.3 .4-tetrahvdro- 1 -naphthalenvll amine 
The product from Example 52A (2.07 g) in THF (20 mL) was treated with borane- 
tetrahydrofiiran complex (12 mL, 12 mmol) and heated at reflux for 1.5 hours. The mixture 
was allowed to cool to room temperature and quenched with IN NaOH. The mixture was 
stirred 30 for minutes and diluted with diethyl ether. The separated organic phase was 
washed with brine, dried (Na 2 SC>4), filtered and the filtrate concentrated. The residue was 
purified by flash chromatography (silica gel, 30% ethyl acetate/hexanes) to provide the title 
compound as a pale brown oil (0.48 g, 28% yield). 

*H NMR (300 MHz, CDC1 3 ) 5 6.75-7.55 (m, 9H), 3.8-4.05 (m, 3H), 2.65-2.9 (m, 4H), 1.6-2.1 
(m, 9H); MS (DCI/NH3) 296 (M+H) + . 

Example 52C 

5-( ((4-phenoxvbutvDr(l SV 1 .2.3.4-tetrahvdro- 1 -naphtfaalenvl] amino! carbonvlVl .2.4- 

benzenetricarboxvlic acid 
The product from Example 52B and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
! H NMR (300MHz, DMSO-de) 8 13.7 (bs, 1H), 6.65-8.3 (m, 11H), 2.6-5.6 (m, 7H), 1.2-2.2 
(m, 8H); MS (ESI-) 530 (M-H)'. 

Example 53 

5-( ((3-nitrobenzvlX(lSVL23.4-tet^^ carbonvlVl .2.4- 

benzenetricarboxvlic acid 

Example 53A 

N-(3-nitrobenzylVN-r( 1 S V 1 .2.3 .4-tetrahvdro- 1 -naphthalenvl] amine 
3-Nitrobenzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 

l K NMR (300 MHz, CDC1 3 ) 5 8.28-8.31 (m, 1H), 8.08-8.13 (m, 1H), 7.73-7.8 (m, 1H), 7.35- 
7.53 (m, 2H), 7.05-7.23 (m, 3H), 3.8-4.08 (m, 2H), 3.78-3.85 (m, 1H), 2.65-2.9 (m, 2H), 
1.65-2.1 (m, 4H); MS (DCI/NH3) 283 (M+H) + . 
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Example 53B 

5-( i(3-mtrobenzvl)lYl S V 1 .23 ,4-tetrahvdro- 1 -naphthalenvll amino } ca rbonvlV 1 ,2,4- 

benzenetricarboxvlic acid 
The product from Example 53 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
l H NMR (300MHz, DMSO-de) 6 6.85-8.4 (m, 10H), 4.1-5.85 (m, 3H), 2.55-2.75 (m, 2H), 
1.35-2.25 (m, 4H); MS (ESI-) 517 (M-H)*. 

Example 54 

5-( (r3-fcvclohexvloxv)benzvr| [(1 SV 1 »2,3,4-tetrahvdro-l -naphthalenvll amino} carbonvlV 

L2.4-benzenetricarboxvlic acid 

Example 54A 
3-(cvclohexvloxv)bCTzaldehvde 
3-Hydroxybenzaldehyde, purchased from Acros, and cyclohexanol were processed 
under Mitsunobu conditions, as described in Saccomano, et al., J. Med. Chem. 34, (1991) 
291-298, to provide the title compound. 

Example 54B 

N-[3-(cvclohexvloxv^benzvl1-^ 

The product from Example 54A and (lS)-l,2,3,4-tetrahydro-l -naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
l K NMR (300 MHz, CDC1 3 ) 5 6.7-7.4 (m, 8H+Ph 3 PO), 4.1-4.23 (m, 1H), 3.77-3.95 (m, 3H), 
2.65-2.9 (m, 2H), 1.35-2.1 (m, 15H); MS (DCI/NH3) 336 (M+H) + . 

Example 54C 

5-( ([3-f cvclohexvloxv^benzvll [Y 1 SV 1 ,2,3,4-tetrahvdro- 1 -naphflialenvll amino) carbonvlV 

1,2.4-benzenetricarboxvlic acid 
The product from Example 54B and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

2 H NMR (300MHz, DMSO-d*) 5 6.45-8.3 (m, 10H), 3.7-5.5 (m, 4H), 2.55-2.7 (m, 2H), 1.15- 
2.2 (m, 14H); MS (ESI+) 572 (M+H) + . 
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Example 55 

5-( I i3-rexo-bicvclor2.2. 1 lhept-2-vloxvlbenzvn |Y1 SV 1 .2.3 .4-tetrahvdro-l - 
naphthalenvl] amino) carbonvlVl ,2,4-benzenetricarboxvlic acid 

Example 55 A 
3-(exo-bicvclo[2.2. 1 1hept-2-vloxv)benzaldehvde 
3-Hydroxybenzaldehyde, purchased from Acros, and endo-bicyclo[2.2.1]heptan-2-ol, 
purchased from Aldrich, were processed under Mitsunobu conditions, as described in 
Saccomano, et al., J. Med. Chem. 34, (1991) 291-298, to provide the title compound. 

Example 55B 

N-f3-( exo-bicvclor2.2. 1 1hept-2-vloxv^benzvl1-N-r(l SVL2.3 .4-tetrahvdro- 1 - 

naphthalenvll amine 

The product from Example 55A and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
l K NMR (300 MHz, CDC1 3 ) 8 6.7-7.4 (m, 8H+Ph 3 PO), 4.15-4.2 (m, 1H), 3.75-3.95 (m, 3H), 
2.65-2.9 (m, 2H), 2.43-2.48 (m, 1H), 2.28-2.35 (m, 1H), 1.1-2.1 (m, 13H); MS (DCI/NH3) 
348(M+H) + . 

Example 55C 

5-( i l3-rexo-bicvclor2.2. 1 lhept-2-vloxvlbenzvl) \( 1 SV1 .2.3.4-tetrahvdro- 1 - 
naphthalenvllamino) carbonvlV 1 .2.4-benzenetricarboxvlic acid 
The product from Example 55B and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
*H NMR (300MHz, DMSO-d 6 ) 6 6.4-8.3 (m, 10H), 3.7-5.5 (m, 4H), 2.55-2.7 (m, 2H), 1.0- 
2.4 (m, 14H); MS (ESI+) 584 (M+H) + . 



Example 56 

5-((["spirof 1 ,3-benzodioxol-5-vl-2. 1 '-cvclohexanelmethvl] \(\ S V 1 .2.3.4-tetrahvdro- 1- 
naphthalenvl1aminolcarbonvlVU2,4-benzenetricarboxvlic acid 
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Example S6A 
spiro ["5-bromo- 1 «3-benzodioxole-2. 1 T -c yclohexane] 
A vigorously stirred solution of spiro[l,3»benzodioxole-2 5 r-cyclohexane] (2.49 g, 
13.1 mmol), prepared according to Boeckmann, J. and Schill, G., Chem Ber. 110 (1977) 703, 
in CHC1 3 (100 mL) and saturated NaHC0 3 (100 mL) was treated with bromine (0.67 mL, 
13.1 mmol) in CHCI3 (10 mL) dropwise. After stirring for 3 hours, the organic phase was 
separated and washed with 10% Na 2 S20s solution, water, brine, dried (Na2SC>4), filtered and 
the filtrate concentrated under reduced pressure. The residue was purified by flash 
chromatography (silica gel, eluting with hexanes) to provide the title compound as a white 
solid (1.98 g). 

Example S6B 
spiro [5-formvl- 1 ,3-benzodioxole-2. 1 -c vclohexanel 
The product from Example 56A (1.17 g, 4.35 mmol) in THF (40 mL) was treated with 
tert-butylhthium (5.80 mL of a 1.5 M solution in pentane, 8.70 mmol) dropwise at -78 °C. 
After 15 minutes, the reaction mixture was treated with DMF (3.37 mL, 43.5 mmol) and 
stirred at -78 °C for 2 hours. The reaction mixture was diluted with diethyl ether and 
quenched with IN HQ. The separated organic phase was washed with IN NaOH, water, 
brine, dried (Na2SC>4), filtered and the filtrate concentrated under reduced pressure. The 
residue was purified by flash chromatography (silica gel, 2% ethyl acetate/hexanes) to 
provide the title compound as a colorless oil (415 mg, 15% yield). 

l HNMR (300 MHz, CDC1 3 ) 5 9.78 (s, 1H), 7.36 (dd, 1H), 7.23 (d, 1H), 6.84 (d, 1H), 1.9- 
1.97 (m, 4H), 1.7-1.8 (m, 4H), 1.47-1.57 (m, 2H); MS (DCI/NH3) 219 (M+H) + , 236 
(M+NHUf. 

Example 56C 
N-[spirori3-benzodioxol-5-vl-2J^ 

naphthalene!] amine 

The product from Example 56B and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
l HNMR (300 MHz, CDC1 3 ) 8 6.65-7.42 (m, 7H), 3.7-3.88 (m, 3H), 2.65-2.9 (m, 2H), 1.4-2.1 
(m, 15H); MS (DCI/NH3) 350 (M+H) + . 



L 
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Example 56D 

5-( If spiro f 1 .3-benzodioxol-5- vl-2, 1 -c vclohexane]methvn 1(1 S V 1 .2.3 .4-tetrahvdro- 1 - 
naphthalenvllaminol carbonvlV 1 .2.4-benzenelricarboxvlic acid 
The product from Example 56C and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

] HNMR (300MHz, DMSO-d 6 ) 5 6.25-8,45 (m, 9H), 3.7-5.6 (m, 3H), 2.55-2.75 (m, 2H), 1.3- 
2.2 (m, 14H); MS (ESI+) 586 (M+H) + . 

Example 57 

5-((r3-f4-fluorophenoxv)benzvl1 IY1 S VI .2.3 ,4-tetrahvdro-l -naphthalenvll amino} carbonvfl- 

1.2.4-benzenetricarboxvlic acid 

Example 57A 

N-F3-( 4-fluorophenoxv)benzvl]-N-|Y 1 SV1 .2.3.4-tetrahvdro- 1 -naphthalenvllamine 
3-(4-Fluorophenoxy)benzaldehyde, prepared as described in Tanaka, et al., J. Med. 
Chem., 41 (1998) 4408-4420, and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 
*H NMR (300 MHz, CDC1 3 ) 5 6.8-7.35 (m, 12H), 3.75-3.95 (m, 3H), 2.65-2.9 (m, 2H), 1.4- 
2.1 (m, 5H); MS (DCI/NH3) 348 (M+H) + . 

Example 57B 

5-( I r3-(4-fluorophenoxv)benzvl1 IY1 S V 1 .23 .4-tetrahvdro- 1 -naphthalenvll amino \ carbonvlV 

1.2.4-benzenetricarboxvlic acid 
The product from Example 57 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

l H NMR (300MHz, DMSO-d^) 5 6.5-8.45 (m, 14H), 3.7-5.6 (m, 3H), 2.55-2.75 (m, 2H), 1.3- 
2.15 (m, 4H); MS (ESI+) 584 (M+H) + . 

Example 58 

5-( If 3-f allvloxv^benzvll \(\ SV 1 .2.3 .4-tetrahvdro- 1 -naphthalenvll amino! carbonvlVl .2.4- 

benzenetricarboxvlic acid 
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Example 58A 
3-(allvloxv)benzaldehvde 
3-Hydroxybenzaldehyde (1.00 g, 8.19 mmol) and allyl bromide (0,780 mL, 9.01 
mmol) in N,N-dimethylacetamide (35 mL) was treated with Cs 2 C0 3 (4.01 g, 12.3 mmol) and 
allowed to stir at room temperature for 12 hours. The reaction mixture was diluted with 
diethyl ether (150 mL), washed with IN HC1, saturated NaHC0 3 , brine, dried (MgS0 4 ), 
filtered and the filtrate concentrated. The residue was purified by flash chromatography 
(silica gel, using 7% ethyl acetate/hexanes as eluent) to provide the title compound as a clear 
oil (1.19 g, 89%). 

l K NMR (CDC1 3 , 300 MHz) 8 4.82 (m, 2H), 5.25-5.5.50 (m, 2H), 6.03 (m, 1H), 7.18-7.52 
(m, 4H), 9.95 (s, 1H); MS (DCI+) 163 (M+H) + . 

Example 58B 

N-r3-(allvloxY)benzvl>^ 
The product from Example 58A and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
*H NMR (CDCI3, 300 MHz) 8 1.42-2.05 (m, 4H), 2.79 (m, 2H), 3.78-3.95 (m, 3H), 4.50 (d, 
2H), 5.26 (m, 1H), 5.42 (m, 1H), 6.05 (m, 1H), 6.78-7.37 (m, 8H); MS (DCI+) 294 (M+H) + . 

Example 58C 

5-ar3-(allvloxv^benzvn^ 

benzenetricarboxvlic acid 
The product from Example 58B and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

J H NMR (DMSO-d6, 400 MHz) 5 1.18-2.17 (m, 4H), 2.55-2.70 (m, 2H), 3.65-5.02 (m, 5H), 
5.22-5.50 (m, 2H), 6.05 (m, 1H), 6.55-8.30 (m, 10H); HRMS (FAB) calculated for 
C30H28NO8 530.1815 (M+H) + . Found 530.1811 (M+H) + . 

Example 59 

S-rirS^-cvclohexen-l-vloxv^benzvlirriSVl^^^-tetrahvdro-l- 
naphthalenyll amino lcarbonYlVl .2.4-benzenetricarboxvlic acid 
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Example S9A 
3-(2-cvclohexen-l-vloxv^benzaldehvde 
3-Bromo-l-cyclohexene and 3-hydroxybenzaldehyde were processed as described in 
Example 58A to provide the title compound. 

*H NMR (CDCb, 300 MHz) 5 1.62-2.20 (m, 6H), 4.87 (m, 1H), 5.91 (m, 1H), 6.02 (m, 1H), 
7.18-7.45 (m, 4H), 9.98 (s, 1H); MS (DCI+) 203 (M+H) + . 

Example 59B 

N-r3-(2-cvclohexen- 1 -vloxv)benzvl>N-rf 1 S V 1 .23.4-tetrahvdro-l -naph thalen ylfoTnine 
The product from Example 59A and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
l K NMR (CDCI3, 300 MHz) 8 1 .41-2.22 (m, 10H), 2.65-2,91 (m, 2H), 3.78-3.95 (m, 3H), 
4.80 (m, 1H), 5.86-6.02 (m, 2H), 6.78-7.42 (m, 8H); MS (DCI+) 334 (M+H) + . 

Example 59C 

5-ar3-(2-cvclohexen-l-vloxv)benzvlir(lSVL23,4-tetrahvdro-l- 
naphthalenvl] amino } carbonvD- 1 ,2.4-benzenetricarbox vlic acid 
The product from Example 59B and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (DMSO-de, 400 MHz) 8 1.22-2.15 (m, 10H), 2.50-2.68 (m, 2H), 3.83-4.28 (m, 2H), 
4.65-4.95 (m, 2H), 5.23-6.05 (m, 2H), 6.45-8.25 (m, 10H); HRMS (FAB): calculatedd for 
C33H32NO8 570.2128 (M+H) + . Found 570.2123 (M+H) + . 

Example 60 

5-( (r3,5-bis(trifluoromethvDbenzvl1 IT 1 SV 1 .23.4-tetrahvdro-l - 
naphthalen vl] aminol carbonvD- 1 ,2.4-benzenetricarboxvlic acid 



Example 60A 

N-r3.5-bis(trifluoromethvl^ 
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3,5-bis(Trifluoromethyl)benzaldehyde and (lS)-l,2^,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

*H NMR (CDC1 3 , 300 MHz) 8 1.67-2.1 1 (m, 4H), 2.64-2.91 (m, 2H), 3.82 (t, 1H), 3.96-4.02 
(m, 2H), 7.05-7.92 (m, 7H); MS (ESI+) 374 (M+H) + . 

Example 60B 

5-(ir3.5-bis(trffiuorom 

naphthalenv!1ainino)carbonvlV1.2,4-benzenetricarboxvlic acid 
The product from Example 60A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
*H NMR (DMSO-d 6 , 400 MHz) 8 1.47-2.15 (m, 4H), 2.52-2.80 (m, 2H), 4.23-5.82 (m, 3H), 
6.73-8.32 (m, 9H); HRMS (FAB): calculated for C 2 9H22N0 7 F 6 610.1300 (M+H) + . Found 
610.1287 (M+H) + . 

Example 61 

5-( {( 1 S V 1,2 .3 .4-tetrahvdro- 1 -naphthalenvir3 -f trifluoromethvDb enzvll amino > carbonvD- 

L2,4-benzenetricarboxvlic acid 

Example 61A 

N-1Y 1 S V 1 .23 ,4-tetrahvdro-l -naphthalenvll-N-[3-(trifluoromethvDbenzvllamine 
3-(Trifluoromethyl)benzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
*H NMR (CDCI3, 300 MHz) 5 1.71-2.10 (m, 4H), 2.63-2.90 (m, 2H), 3.80-4.01 (m, 3H), 
7.08-7.75 (m, 8H); MS (ESI+) 306 (M+H) + . 

Example 61B 
5-r{nSV1.23.4-tetrahvdro-l-naphA^ 

1,2.4-benzenetricarboxvlic acid 
The product from Example 61 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
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l H NMR (DMSO-d*, 400 MHz) 6 1.40-2.15 (m, 4H), 2.55-2.65 (m, 2H), 4.05-5.68 (m, 3H), 
6.95-8.38 (m, 10H); HRMS (FAB): calculated for C28H23NO7F3 542.1427 (M+H) + . Found 
542.1439 (M+H) + . 

Example 62 

5-(i(3,5-difluorobenzvlXnSM 

benzenetricarboxvlic acid 



N-f3.5-difluorobenzvl)-N-raSVL^ 
3,5-Difluorobenzaldehyde and (!S)-l,2,3,4-te1rahydro-l-naphtbalenylamine were 
processed as described in Example 1 A to provide the title compound. 
*H NMR (CDCI3, 300 MHz) 5 1.72-2.25 (m, 4H), 2.72-2.93 (m, 2H), 3.80-4.01 (m, 3H), 
6.63-7.44 (m, 7H); MS (ESI+) 274 (M+H) + . 

Example 62B 

5-( f (3,5-difluorobenzvr)rf 1 S V 1 .23.4-tetrahydro- 1 -naphthalenvll amino) carbonvlVl ,2.4- 

benzenetricarboxvlic acid 
The product from Example 62 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
l U NMR (DMSO-d*, 400 MHz) 8 1.45-2.08 (m, 4H), 2.53-2.80 (m, 2H), 3.88-5.65 (m, 3H), 
6.75-8.33 (m, 9H); HRMS (FAB): calculated for C27H22NO7F2 510.1364 (M+H) + . Found 
510.1368 (M+H) + . 



Example 62A 




CQ 2 H 



Example 63 
5-ar4-fluoro-3-ftrifluorome^ 
naphthalenvl]amino>carbonvlVl ,2,4-benzenetricarboxvlic acid 
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Example 63A 

N-r4-fluoro-3-(trifluoro^ 

4-Fluoro-3-(trifluoromethyl)benzaldehyde and (1 S)- 1,2,3, 4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

l H NMR (CDCI3, 300 MHz) 8 1.65-2.11 (m, 4H), 2.71-2.92 (m, 2H), 3.82-3.98 (m, 3H), 
7.11-7.75 (m, 7H); MS (ESI+) 324 (M+H) + . 

Example 63B 
5-ar4-fluoro-3-(rtfluorome^ 
naphthalenvl]aminolcarbonvlVl ,2.4-benzenetricarboxvlic acid 
The product from Example 63 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

*H NMR (DMSO-de, 400 MHz) 8 1.42-2.15 (m, 4H), 2.55-2.80 (m, 2H), 4.08-5.75 (m, 3H), 
6.87-8.42 (m, 9H); HRMS (FAB): calculated for C28H22NO7F4 560.1332 (M+H) + . Found 
560.1326 (M+H) + . 

Example 64 

5-aG.5-(hbromobenzvlWl,SVO^ 

benzenetricarboxvlic acid 

Example 64A 

N-(3.5-dibromobenzvlVN-lY 1 S V 1 ,2,3.4-tetrahvdro- 1 -naphthalenvllamine 
3,5-Dibromobenzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 
*H NMR (CDCI3, 300 MHz) 8 1.70-2.07 (m, 4H), 2.66-2.95 (m, 2H), 3.79-3.94 (m, 3H), 
7.02-7.62 (m, 7H); MS (ESI+) 396 (M+H) + . 

Example 64B 

5-(((3.5-dibromoberizvnra^-L23.4-tetrahvdro-l-naphthalen^ 

benzenetricarboxvlic acid 
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The product from Example 64A and 1,2,4,5-benzenetetracarboxylic dianhydride 
were processed as described in Example IB to provide the title compound. 
*H NMR (DMSO-d 6 , 400 MHz) 5 1.40-2.18 (m, 4H), 2.53-2.80 (m, 2H), 3.93-5.68 (m, 3H), 
6.87-8.32 (m, 9H); HRMS (FAB): calculated for C 2 7H 2 2N0 7 Br2 629.9763 (M+H) + . Found 
629.9766 (M+H)\ 

Example 65 
5-ar3-fluoro-5-(trifluorome^ 
naphthalenvl1amino}carbonvlVl,2,4-benzenetricarboxvlic acid 

Example 65A 

N-r3-fluoro-S-(trifluoromethvnbenzvl1-N-r( 1 S V 1 ,2,3 ,4-tefrahvdro-l -naphthalenvllamine 
3-Fluoro-5-(trifluoromethyl)benzaldehyde and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 1 A to provide the title 
compound. 

l R NMR (CDC1 3 , 300 MHz) 8 1.68-2.04 (m, 4H), 2.72-2.91 (m, 2H), 3.85 (t, 1H), 3.91-4.04 
(m, 2H), 7.02-7.44 (m, 7H); MS (ESI+) 324 (M+H) + . 

Example 65B 
5-({r3-fluoro-5-(trifluorometh^ 
naphthalenvll amino! carbonvlV 1 .2.4-benzenetricarboxvlic acid 
The product from Example 65 A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

! HNMR (DMSO-de, 400 MHz) 8 1.40-2.25 (m, 4H), 2.50-2.85 (m, 2H), 3.98-5.78 (m, 3H), 
6.85-8.35 (m, 9H); HRMS (FAB): calculated for C28H22NO7F4 560.1332 (M+H) + . Found 
560.1326 (M+Hf. 

Example 66 

5-( (f 3.5-dimethoxvbenzvl)r ( 1 S V 1 .2,3 ,4-tetrahvdro- 1 -naphthalenvll amino ) carbonvlV 1 .2,4- 

benzenetricarboxvlic acid 



Example 66A 
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N-(3.5-dimethoxvbenzvD^ 
3,5-Dimethoxybenzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 
*H NMR (CDCI3, 400 MHz) 5 1.75 (m, 1H), 1.81-1.90 (m, 2H), 2.03 (m, 1H), 2.65-2.91 (m, 
2H), 3.79-3.89 (m, 9H), 6.39 (t, 1H), 6.60 (m, 2H), 7.04-7.18 (m, 3H), 7.18 (m, 1H); MS 
(ESI+)298(M+H) + . 

Example 66B 

5-( ((3 ,5-dimethoxvben2vl)f ( 1 S V 1 ,2,3 ,4-tetrahvdro- 1 -naphtbalenvl] amino} carbonvlV 1 ,2,4- 

benzenetricarboxvlic acid 
The product from Example 66A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
*H NMR (DMSO-d6, 400 MHz) 5 1.35-2.15 (m, 4H), 2.55-2.70 (m, 2H), 3.63-3.73 (m, 6H), 
4.05-5.50 (m, 3H), 6.17-8.28 (m, 9H); HRMS (FAB): calculated for C29H28NO9 534.1764 
(M+H) + . Found 534.1758 (M+H) + . 

Example 67 

5-(((23-dicMorobenzvlX(lSVL23,4-tetrahvdro-l-naphtfaalenvl1amino^ 

benzenetricarboxvlic acid 

Example 67A 

N-(2.3-dicMorobenzvlVN-r^ 
2,3-Dichlorobenzaldehyde and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 

*H NMR (CDCI3, 300 MHz) 5 1.72-2.1 1 (m, 4H), 2.66-2.92 (m, 2H), 3.82 (t, 1H), 3.94-4.06 
(m, 2H), 7.04-7.45 (m, 7H); MS (ESI+) 306 (M+H) + . 

Example 67B 

5-( ((2.3-dichlorobenzvnrf 1 SV1 ,2,3.4-tetrahvdro-l -naphthalenvllamino) carbonvlVl ,2,4- 

benzenetricarboxvlic acid 
The product from Example 67A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 



i 
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*H NMR pMSO-de, 400 MHz) 8 1.45-2.25 (m, 4H), 2.51-2.70 (m, 2H), 3.95-5.77 (m, 3H), 
7.05-8.32 (m, 9H); HRMS (FAB): calculated for C 2 7H22N0 7 C1 2 542.0773 (M+H) + . Found 
542.0770 (M+H) + . 

Example 68 

5-( f (Z4-dichlorobenzvD[Y 1 SV 1 .2.3 .4-tetrahvdro- 1 -naphthalenvllamino > carbonvD- 1 .2.4-' 

benzenetricarboxvlic acid 

Example 68A 

N-(2.4-dicMorobenzvD-N-rf 1 SV 1 .2.3 .4-tetrahvdro- 1 -naphthalenvll amine 

2.4- Dichlorobenzaldehyde and (lS)-l,23,4-tetrahydro-l-naphthalenylaiiiine were 
processed as described in Example 1 A to provide the title compound. 

l H NMR (CDC1 3 , 300 MHz) 5 1.64-2.10 (m, 4H), 2.65-2.90 (m, 2H), 3.79 (t, 1H), 3.85-4.02 
(m a 2H), 7.03-7.48 (m, 7H); MS (ESI+) 306 (M+H) + . 

Example 68B 

5-( ((2.4-dichlorobenzvr> IY1 S V 1.23 .4-tetrahvdro- 1 -naphthalenvll amino} carbonvlV 1 .2.4- 

benzenetricarboxvlic acid 
The product from Example 68A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

l U NMR (DMSO-d 6 , 400 MHz) 8 1.40-2.25 (m, 4H), 2.53-2.70 (m, 2H), 3.95-5.75 (m, 3H), 
7.05-8.32 (m, 9H); HRMS (FAB): calculated for C27H22NO7CI2 542.0773 (M+H) + . Found 
542.0767 (M+H) + . 

Example 69 

5-q(3.5-dime1hvlbenzvlWlSM.2^ 

benzenetricarboxvlic acid 

Example 69 A 

N-G.5-dmethvlbenzvlVN-^^^ 

3.5- Dimethylbenzaldehyde and (lS)-l,2 5 3,4-tetrahydro-l-naphthalenylamine were 
processed as described in Example 1 A to provide the title compound. 
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! H NMR (CDC1 3 , 300 MHz) 8 1.62-2.08 (m, 4H), 2.30 (s, 6H), 2.83-2.95 (m, 2H), 3.71-3.90 
(m, 3H), 6.93-7.18 (m, 7H); MS (ESI+) 266 (M+H) + . 

Example 69B 

5-( {(3.5-dimethvlbenzvfl[Yl SV 1.2.3. 4-tetrahvdro- 1-naphthalenvll amino) carbonvD-l .2.4- 

benzenetricarboxvlic acid 
The product from Example 69A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
l K NMR (DMSO-d6, 400 MHz) 8 1.85-2.05 (m, 4H), 2.15-2.23 (m, 6H), 2.50-2.75 (m, 2H), 
3.75-5.83 (m, 3H), 6.50-8.30 (m, 9H); HRMS (FAB): calculated for C29H28NO7 502.1866 
(M+H) + , Found 502.1874 (M+H) + . 

Example 70 
5- [((I S)- 1 .2.3 .4-tetrahvdro- 1 -naphthalenvl { 3 - 
[(lrifluoromemvl^sulfanvl1beiizvl> aminn )carbonvl1-1.2.4-benzenetricarb acid 

Example 70A 

N-f ( 1 SV 1 .2.3 .4-tetrahvdro- 1 -naphthalenvl]-N- (3 -ff trifluoromethvl)sulfanvl1benzvll amine 
3-[(Trifluoromethyl)sulfanyl]benzaldehyde and (lS)-l,2,3>4-tetrahydro-l- 
naphmalenylamine were processed as described in Example 1 A to provide the title 
compound. 

*H NMR (CDCI3, 300 MHz) 8 1 .65-2.04 (m, 4H), 2.63-2.90 (m, 2H), 3.80 (t, 1H), 3.84-4.02 
(m, 2H), 7.03-7.78 (m, 8H); MS (ESI+) 338 (M+H) + . 

Example 70B 
5-rfri^-l .2.3 .4-tetrahvdro- 1 -naphthalenvU3- 
r(trifluoromemvDsulfanvl]benzvllanuno^carbonvll-1.2.4-benzenetricarboxvhc acid 
The product from Example 70A and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
J H NMR (DMSO-d6, 400 MHz) 8 1.40-2.15 (m, 4H), 2.52-2.80 (m, 2H), 3.95-5.65 (m, 3H), 
6.95-8.15 (m, 10H); HRMS (FAB): calculated for C215H23NO7F3S 574.1147 (M+H) + . Found 
574.1128 (M+H) + . 
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Example 71 

5-( ( \3-( phenvlsulfanynbenzvl'l \( 1 SV 1 ,23.4-tetrahvdro- 1 -naphthalenvllamino) carbonvD- 

L2,4-benzenetricarboxvlic acid 

Example 71 A 
3 -(phenvlsulfanvl)benzaldehvde 
2-(3-Bromophenyl)-l > 3-dioxolane (LOO mL, 6.61 nnnol) in THF (10 mL) was treated 
with 1 .6M n-BuLi in hexanes (4.34 mL, 6.94 mmol) at -78 °C. After stirring for 10 minutes, 
the mixture was treated with diphenyl disulfide (1.44 g, 6.61 mmol) and the reaction mixture 
was stirred overnight without replenishing the cooling bath. The reaction mixture was 
quenched with 20 mL of water and extracted with diethyl ether (3X 50 mL.) The organic 
layers were combined, dried over MgSCU, filtered and the filtrate concentrated. The crude oil 
was stirred in 25 mL of a 5: 1 solution of CH 3 CN/1N HC1 overnight. The reaction mixture 
was diluted with 50 mL of brine and extracted with diethyl ether (3X 50mL.) The organic 
layers were combined, dried over MgSC>4, filtered and the filtrate concentrated to provide the 
title compound which was used without further purification. 

Example 7 IB 

N-P-fohenylsulfanvDbenzviy^ 

The product from Example 7 1 A and (1 S)- 1 ,2,3 ,4-tetrahydro- 1 -naphthalenylamine 
were processed as described in Example 1A to provide the title compound as a clear oil. (1.06 
g, 46%). 

X H NMR (CDCI3, 300 MHz) 8 1.75-2.04 (m, 4H), 2.61-2.83 (m, 2H), 3.72-3.97 (m, 3H), 
7.02-7.41 (m, 13H); MS (ESI+) 346 (M+H) + . 

Example 7 1C 

5-( ( [3 -( phenvlsulfanvDbenzvl] f ( 1 S V 1 .2,3 .4-tetrahvdro- 1 -naphthalene!] amino) carbonvlV 

l,2,4~benzenetricarboxvlic acid 
The product from Example 7 IB and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
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l H NMR (DMSO-d*, 400 MHz) 5 1.35-2.05 (m, 4H), 2.53-2.65 (m, 2H), 3.80-5.55 (m, 3H), 
6.85-8.37 (m, 15H); HRMS (FAB): calculated for C33H28NO7S 582.1586 (M+H) + . Found 
582.1575 (M+H) + . 

Example 72 

5-r i (3-rr4-methoxvphenvnsulfanvnbeDzvn rriiS')-L2,3.4-tetrahvdro-l- 
naphthalenvl] amino) carbonvlV 1 .2.4-benzenetricarbox vlic acid 

Example 72A 
S-r^-methoxvphenvl^sulfanvllbenzaldehyde 
2-(3-Bromophenyl)-l,3-dioxolane and bis(4-methoxyphenyl) disulfide were 
processed as described in Example 71 A to provide the title compound. 

Example 72B 

N- (3-[(4-methoxvphenvnsulfanvl1benzvl> -N-fY 1 S V 1 ,2.3.4-tetrahvdro-l -naphthalenvllamine 

The product from Example 72A and (lS)-l,23,4-tetrahydro-l-naphtiialenyla3aiine 
were processed as described in Example 1 A to provide the title compound. 
*H NMR (CDCI3, 300 MHz) 5 1.62-2.04 (m, 4H), 2.62-2.84 (m, 6H), 6.90-7.43 (m, 12H); 
MS (ESI+) 376 (M+H) + . 

Example 72C 

5-( { {3-rf4-methoxvphenvnsulfanvnbenzvl> TdiS^-l .23.4-tetrahvdro-l- 
naphthalenvll amino \ carbonvlV 1 .2.4-benzenetricarboxvlic acid 
The product from Example 72B and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
*H NMR (DMSO-d6, 400 MHz) 5 1.40-2.03 (m, 4H), 2.43-2.65 (m, 2H), 3.86-5.52 (m, 6H), 
6.71-8.31 (m, 14H); HRMS (FAB): calculated for C34H30NO8S 611.1614 (M+H) + . Found 
611.1628. (M+H) + . 



Example 73 

5-f I f 3-rf4-nitrophenvnsulfanvl1benzvl> rf 1 SV1 .2.3.4-tetrahvdro- 1 - 
naphthalenvl1amino>carbonvlVL2.4-benzenetricarboxvlic acid 
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Example 73A 
3-f r4-nitrophenvl)sulfanvl]benzaldehvde 
2-(3-Bromophenyl)-l,3-dioxolane and bis(4-nitrophenyl) disulfide were processed as 
described in Example 71 A to provide the title compound. 



Example 73B 

N- (3 ■[(4-nitrophenvl > )sulfanvl1benzvli -N-ff 1 S V 1 ,2,3 ,4-tetrahvdro- 1 -naphthalenvll amine 
The product from Example 73A and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
l H NMR (CDC1 3 > 300 MHz) 5 1.62-2.02 (m, 4H), 2.82-2.91 (m, 2H), 3.81 (t, 1H), 3.84-4.00 
(m, 2H), 7.06-8.09 (m, 12H); MS (ESI+) 391 <M+H) + . 

Example 73C 

5-f I (3-1Y 4-nitrophenvDsulfanvnbenzvU r(l SVl .23,4-tetrahvdro-l- 
naphthalenvll amino) carbonylV 1 ^ 4-henz enetricarboxvlic acid 
The product from Example 73B and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 

l K NMR (DMSO-d6, 400 MHz) 8 1.60-2.08 (m, 4H), 2.41-2.69 (m, 2H), 3.98-5.63 (m, 3H), 
7.02-8.39 (m, 14H); HRMS (FAB): calculated for C33H27N2O9S 627.1437 (M+H) + . Found 
627.1451 (M+H) + . 



Example 74 

5-({r3-(methvlsulfanvlto^ 

lJ2.4-benzenetricarboxvlic acid 

Example 74A 
3-(methvlsulfanvl)benzaldehvde 
2-(3-Bromophenyl)-l,3-dioxolane and dimethyl disulfide were processed as described 
in Example 71 A to provide the title compound. 



Example 74B 
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N-[ 3-(methvlsulfanvDbenzvn-N-[( 1 S V 1 .2,3 .4-tetrahvdro- 1 -naphthalenvllamine 
The product from Example 74A and (lS)-l,2,3 5 44etrahydro-l-naphthalenylamine 

were processed as described in Example 1 A to provide the title compound. 

*H NMR (CDCI3, 300 MHz) 5 1.61-2.04 (m, 4H), 2.45 (s, 3H), 2.65-2.82 (m, 2H), 3.79-3.97 

(m, 2H), 7.02-7.39 (m, 8H); MS (ESI+) 284 (M+H) + . 

Example 74C 

5-( ( f3-f methvlsulfanynbenzyl] f f 1 S V 1 .23 .4-tetrahvdro- 1 -naphthalenvl] amino I carbonvlV 

1.2.4-benzenetricarboxvlic acid 
The product from Example 74B and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
*H NMR (DMSO-de, 400 MHz) 5 1.45-2.09 (m, 4H), 2.50-2.68 (m, 2H), 3.87-5.50 (m, 3H), 
6.81-8.27 (m, 10H); HRMS (FAB): calculated for CzgHzgNOrS 520.1430 (M+H) + . Found 
5420.1409 (M+H) + . 

Example 75 

5-( I f 3-rr4-chlorophenvnsulfanvnbenzvU f(l SV 1 .2.3 .4-tetrahvdro- 1- 
naphthalenvl1amino>caibonvlV1.2.,4-benzenetricarboxvlic acid 

Example 75A 
3-f (4-chlorophenvl)sulfanvl]benzaldehvde 
2-(3-Bromophenyl)-l,3-dioxolane and bis(4-chlorophenyl) disulfide were processed 
as described in Example 71 A to provide the title compound. 

Example 75B 

N- (3-f (4-chlorophenvl > >sulfanvnbenzvl> -N-|Y1 S V 1 ,2.3 .4-tetrahvdro- 1 -naphthalenvl] amine 
The product from Example 75 A and (lS)-l,2,3,4-tetrahycko-l-naphthalenylamine 
were processed as described in Example 1 A to provide the title compound. 
*H NMR (CDCI3, 300 MHz) 5 1 .65-2.07 (m, 4H), 2.69-2.83 (m, 2H), 3.75-3.96 (m, 3H), 
7.02-7.41 (m, 12H); MS (ESI+) 380 (M+H) + . 
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Example 75C 

5-(U3-rr4-chlorophenvlW 

naphthalenvl] amino} carbonvD- 1 ,2.4-benzenetricarboxvlic acid 
The product from Example 75B and 1,2,4,5-benzenetetracarboxylic diarihydride were 
processed as described in Example IB to provide the title compound. 
*H NMR (DMSO-d 6 , 400 MHz) 5 1.42-1.99 (m, 4H), 2.50-2.64 (m, 2H), 3.90-5.53 (m, 3H), 
6.91-8.28 (m, 14H); HRMS (FAB): calculated for C33H27NO7CIS 616.1197 (M+H) + . Found 
616.1181 (M+H)\ 

Example 76 

5-( I i3-f (methoxvimino^metfavllbenzvn \( 1 SV 1 ,2,3,4-tetrahvdro-l - 
naphthalenvllaminolcarbonvn-l^^-benzenetricarboxvUc acid 

Example 76A 
methyl 3-formvlbenzoate 
3-Foimylbenzoic acid (3.1 1 g, 20.7 mmol, Aldrich) in 10:1 methanol:water (110 mL) 
was treated with CS2CO3 (3.11 g, 10.4 mmol). After stirring 18 hours, the solvent was 
evaporated under reduced pressure and the residue was dried under reduced pressure at 60 
°C. The residue was suspended in DMF (40 mL) and treated with iodomethane (2.58 mL, 
41 .4 mmol). After stirring at ambient temperature 2 hours, the mixture was poured into water 
and extracted with diethyl ether. The ether extracts were combined, washed with water, 
saturated NaHCCb, dried (MgSCU), filtered and the filtrate concentrated under reduced 
pressure to provide the title compound as a white solid (2.81 g). 

l H NMR (300 MHz, CDCI3) 6 10.09 (s, 1H), 8.52-8.55 (m, 1H), 8.28-8.33 (m, 1H), 8.05-8.12 
(m, 1H), 7.6-7.67 (m, 1H), 3.98 (s, 3H); MS (DCI/NH3) 182 (M+NH 4 ) + . 

Example 76B 

methyl 3- ( [Yl S V 1 .2.3 .4-tetrahvdro- 1 -naphthalenvlaminolmethvUbenzoate 
The product from Example 76A (2.80 g, 17.1 mmol) in methanol (75 mL) was treated 
with (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine (2.45 mL, 17.1 mmol, Lancaster). After 
stirring for 18 hours, the mixture was treated with sodium borohydride and the mixture was 
allowed to stir an additional 4 hours. The volatiles were evaporated under reduced pressure 
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and the residue was dissolved in diethyl ether and quenched with IN NaOH solution. The 
separated organic phase was washed with water, brine, dried (Na 2 SC>4), filtered and the 
filtrate concentrated under reduced pressure to provide the title compound as a colorless oil 
(4.99 g). 

1 HNMR(300 MHz, CDC1 3 ) 5 8.05-8.08 (m, 1H), 7.9-7.95 (m, 1H), 7.6-7.65 (m, 1H), 7.3- 
7.45 (m, 2H), 7.05-7.2 (m, 3H), 3.78-4.03 (m, 6H), 2.65-2.9 (m, 2H), 1.65-2.1 (m, 4H); MS 
(DCI/NH 3 ) 296 (M+H) + . 

Example 76C 

(3- 1 |"( 1 S V 1 .23 ,4-tetrahvdro- 1 -naphthalenvlamino]methvllphenvDmethanol 
The product from Example 76B (4.99 g, 16.9 mmol) in anhydrous THF (100 mL ) 
was treated with lithium aluminum hydride (16.9 mL, 16.9 mmol, 1M solution in THF) and 
heated at reflux for 1 .5 hours. The reaction mixture was cooled to 0 °C and quenched by 
careful addition of Na 2 SO4-10H 2 O. The mixture was stirred for 30 minutes and then treated 
with MgSC>4, filtered through celite and the filtrate was concentrated under reduced pressure 
to provide the title compound as a colorless oil (4.23 g). 

^NMR (300 MHz, CDC1 3 ) 5 7.05-7.45 (m, 8H), 4.7 (s, 2H), 3.68-4.0 (m, 3H), 2.65-2.9 (m, 
2H), L4-2.1 (m, 6H); MS (DCI/NH3) 268 (M+H) + . 

Example 76D 

5-f (r3-fhvdroxvmethvl)benzvllf (ISM ,23.4-te1rahv(ko-l-naphthalenvl1aminolcarbonvl)- 

1 J2,4-benzenetricarboxvlic acid 
The product from Example 76C (1.27 g, 4.75 mmol) and diisopropylethylamine (2.41 
mL, 14.2 mmol) in anhydrous THF (40 mL) was treated with 1,2,4,5-benzenetetracarboxylic 
dianhydride (3. 1 1 g, 14.2 mmol) in one portion at -78 °C. The mixture was allowed to 
gradually warm to room temperature over 16 hours. The mixture was treated with 1M LiOH 
solution (40 mL) and stirred vigorously 24 hours. The mixture was acidified and extracted 
with ethyl acetate. The organic extracts were combined, washed with IN HC1, brine, dried 
(Na2S04), filtered and the filtrate concentrated under reduced pressure. The residue was 
purified by flash chromatography (silica gel, 100: 1 : 1 ethyl acetate:formic acid:water) to 
provide the title compound as a white solid (2.31 g). 
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Example 76E 

5-( { fc-foimvlbenzvDIY 1 SV1 ,2,3,4-tetrahvdro- 1 -naphtfaalenvllaminolcarbonvlVl .2.4- 

benzenetricarboxvlic acid 
The product from Example 76D (2.3 g, 4.6 mmol) and triethylamine (4.48 mL, 32. 1 
mmol) in DMSO (25 mL) was treated with sulfur trioxide pyridine complex (2.92 g, 18.4 
mmol). After 5 hours, the mixture was partitioned between ethyl acetate and IN HC1. The 
separated organic phase was washed with IN HO, brine, and concentrated under reduced 
pressure. The residue was dissolved in THF (30 mL) and saturated aqueous Na 2 C03 solution 
(30 mL) was added. After stirring vigorously for 1 hour, the separated aqueous layer was 
acidified and extracted with ethyl acetate. The organic extracts were combined, washed with 
brine, dried (Na2SC>4), filtered and the filtrate concentrated under reduced pressure to provide 
the title compound as a pale yellow solid (1.73 g). 

Example 76F 
5-q(34(methox\riminoW^ 
naphthalenvll amino} carbonvlV 1 .2,4-benzenetricarboxvlic acid 
The product from Example 76E (132 mg, 0.26 mmol) in pyridine (5 mL) was treated 
with O-methylhydroxylamine hydrochloride (26 mg, 0.32 mmol). After stirring for 1 hour at 
room temperature, the volatiles were evaporated under reduced pressure. The residue was 
dissolved in ethyl acetate and washed with IN HC1, water, brine, dried (Na2SC>4), filtered and 
the filtrate concentrated under reduced pressure. The residue was purified by flash 
chromatography (silica gel, 100:1:1 ethyl acetate:formic acid:water) to provide the title 
compound as a white solid (43 mg, 31%). 

*HNMR (300 MHz, DMSO-d*) 8 7.0-8.35 (m, 11H), 3.8-5.6 (m, 6H), 2.55-2.75 (m, 2H), 
1.3-2.1 (4H); MS (ESI-) 529 (M-H)". 

Example 77 

5-f ( 13-r ffiVftert-butoxvimino^methvl]benzvU [Q SV1 .2.3.4-tetrahvdro-l - 
naphthalenvll amino) carbonvlV 1 .2 .4-benzenetricarbox vlic acid 
The product from Example 76E and 0-(tert-butyl)hydroxylamine were processed as 
described in Example 76F to provide the title compound. 
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1 H NMR (300MHz, DMSO-d 6 ) 8 7.0-8.3 (m, 11H), 3.85-5.6 (m, 3H), 2.55-2.7 (m, 2H), 
1.35-2.1 (4H), 1.3 (s, 9H); MS (ESI+) 573 (M+H) + . 

Example 78 

5-( f 1 3 ~rf isopropoxvimino^methvllbenzvl 1 1Y 1 S V L2.3 .4-tetrahvdro- 1 - 
naphthalene!] amino} carbonvD- 1 .2.4-benzenetricarboxvlic acid 
The product from Example 76E and O-isopropylhydroxylamine were processed as 
described in Example 76F to provide the title compound. 

*H NMR (300MHz, DMSO-d*) 5 7.0-8.3 (m, 11H), 3.8-5.6 (m, 5H), 2.55-2.7 (m, 2H), 1.3- 
2.15 (m, 5H), 0.92, (d, 6H); MS (ESI+) 573 (M+H) + . 

Example 79 

5-(rnSVU23.4-tetrahv^ 
vloxvMminolmethyUbenzvDamm^ acid 
The product from Example 76E and 0-tetrahydro-2H-pyran-2-ylhydroxylamine were 
processed as described in Example 76F to provide the title compound. 

] H NMR (300MHz, DMSO-d*) 5 7.0-8.35 (m, 11H), 3.4-5.6 (m, 6H), 2.55-2.75 (m, 2H), 1.3- 
2.1 (m, 10H); MS (ESI-) 599 (M-H)\ 

Example 80 
5-aG-r(phenoxvimmolme^ 
naphthalenvl] amino} carbonvlV 1 .2,4-benzenetricarboxvlic acid 
The product from Example 76E and O-phenylhydroxylamine were processed as 
described in Example 76F to provide the title compound. 

*H NMR (300MHz, DMSO-d 6 ) 5 7.0-8.7 (m, 16H), 3.9-5.7 (m, 3H), 2.55-2.75 (m, 2H), 1.35- 
2.15 (m, 4H); MS (ESI-) 591 (M-H)\ 



Example 81 
5-g(3-(rfoenzvloxvMmino1m^ 

naphthalenvl]amino>carbonvlVl ,2,4-benzenetricarboxvlic acid 
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The product from Example 76E and O-benzylhydroxylamine were processed as 
described in Example 76F to provide the title compound. 

*H NMR (300MHz, DMSO-d 6 ) 8 7.0-8.3 (m, 16H), 3.85-5.6 (m, 5H), 2.55-2.75 (m, 2H), 1.3- 
2.15 (m, 4H); MS (ESI-) 605 (M-H)'. 

Example 82 

5-ar3-({r(4-mtroben^ 

naphthalenvnamino>carbonvl)-L2,4-benzenetricarboxvlic acid 
The product from Example 76E and 0-(4-nitrobenzyl)hydroxylamine were processed 
as described in Example 76F to provide the title compound. 

l H NMR (300MHz, DMSO-d*) 8 7.0-8.4 (m, 15H), 3.85-5.6 (m, 5H), 2.5-2.7 (m, 2H), 1.3- 

2.1 (m, 4H); MS (ESI-) 650 (M-H)\ 

Example 83 

5-ar3-ar(23A5.6-pentafluoroben^ 

naphthalenvl1amino>carbonvl)-l .2.4-benzenetricarboxvlic acid 
The product from Example 76E and 0-(2,3,4,5,6-pentafluorobenzyl)hydroxylamine 
were processed as described in Example 76F to provide the title compound. 
*H NMR (300MHz, DMSO-d^,) 8 7.0-8.3 (m, 1 1H), 3.8-5.7 (m, 5H), 2.5-2.7 (m, 2H), 1.35- 

2.2 (m, 4H); MS (ESI+) 697 (M+H) + . 

Example 84 

5-r(ir5-(ethoxvcarbonvlV2-thienvl1methvlU(lSVl,23.4-tetrahvdro-l- 
naphthalenvl] amino) carbonvlV 1 .2.4-benzenetricarboxvlic acid 

Example 84A 
methyl 5-formvl-2-thiophenecarboxvlate 
5-Formyl-2-thiophenecarboxylic acid, purchased from Lancaster, was processed as 
described in Example 76A to provide the title compound. 



Example 84B 

ethyl 5- (f (1 S V 1 .2.3,4-tetrahy d ro- 1 -naphthalenvlami nolmethyl \ -2-thiophenecarboxvlate 
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The product from Example 84A in ethanol and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenylamine were processed as described in Example 76B to provide the title 
compound. 

1 H NMR (DMSO-d6) 5 7.65 (d,lH); 7.45 (m, 1H); 7.15 (m, 2H); 7.05 (m, 2H); 4.25 (q, 2H); 
4.0 (d, 2H); 3.7 (m, 1H); 2.55-2.8 (m, 2H); 1.55-2.0 (m, 4H); 1.28 (t, 3H); MS (ESI+) 316 
(M+H) + . 

Example 84C 

5-( f i r5-f ethoxvcarbonvlV2-tfaienvl1methvl> r (I SV 1 ,2,3.4-tetrahvdro- 1 - 
naphthalenvll amino \ carbonvlV 1 ,2,4-benzenetricarboxvlic acid 
The product from Example 84B and 1,2,4,5-benzenetetracarboxylic dianhydride were 
processed as described in Example IB to provide the title compound. 
X H NMR (DMSO-d 6 ) 8 6.99-8.3 (m, 8H); 4.25 (q, 2H); 4.1-4.99 (m, 3H); 2.6-2.8 (m, 2H); 
1.7-1.85 (m, 2H); 1.4-1.55 (m, 2H); 1.3 (t, 3H); MS (ESI-) 550 (M-H)\ (ESI+) 552 (M+H) + . 

Example 85 

S-ar^-fluoro^-methox^ 

naphthalenvllaminolcarbonvlVl .2.4-benzenetricarboxvlic acid 
The product from Example 15B (165 mg, 0.3 mmol), 5-fluoro-2- 
methoxyphenylboronic acid (68 mg, 0.4 mmol) and tetrakis(triphenylphosphine)palladium(0) 
(17 mg, 0.015 mmol) in THF (10 ml) were treated with 3M aqueous sodium carbonate (0.4 
mL) and heated at reflux for 16 hours. After cooling to room temperature, the reaction 
mixture was diluted with water, acidified with IN hydrochloric acid and extracted with 
diethyl ether. The organic layers were combined, dried with magnesium sulfate, filtered and 
the filtrate concentrated. The residue was purified by a Prep Nova Pak (HRC1 8) column 
using 0.1% trifluoroacetic acid:acetonitrile (10:90 to 95:5) as eluant to provide the title 
compound (50 mg). 

! H NMR (DMSO-d^) 6 8.27-6.96 (m, 13H), 5.00-3.82 (m, 3H), 3.75, 3.70 (2 s, 3H), 2.74- 
2.53 (m, 2H), 2.20-1.39 (m, 4H); MS (ESI+) 598 (M+H) + . 



Example 86 
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5-arr5icMoro-2imethoxvrO'^^ 

naphtfaalenyl1amino)carbonvl)-1.2.4-benzenetricarfaoxylic acid 
The product from Example 15B (165 mg, 0.3 mmol) and 5-chloro-2- 
methoxyphenylboronic acid were processed as described in Example 85 to provide the title 
compound. 

! HNMR (DMSO-de) 8.28-7.03 (m, 13H), 5.00-3.80 (m, 3H), 3.76 and 3.50 (2s, 3H), 2.75- 
2.55 (m, 2H), 2.10-1.33 (m, 4H); MS (ESI+) 614 (M+H) + . 

Example 87 

5-(irf3\5'-d^cMorori.r-biphenvl1-3-vnmemvlirriSV1.2.3.4-tetrahvdro-l- 
naphthalenvll amino) carbonvlV 1 .2.4-benzenetricarboxvlic acid 
The product from Example 15B (165 mg, 0.3 mmol) and 3,5-dichlorophenylboronic 
acid were processed as described in Example 85 to provide the title compound. 
'H NMR (DMSO-dg) 8 8.28-7.03 (m, 13H), 5.10-3.80 (m, 3H), 2.75-2.55 (m, 2H), 2.05-1.33 
(m, 4H); MS (ESI+) 618 (M+H) + . 



Example 88 

5-fira'-memoxvfl4'-biphenvl1-3-vnmethvlir(lSV1.2.3.4-tetrahvdro-l- 
naphthalenvnamino) carbonvlVl .2.4-benzenetricarboxvlic acid 
The product from Example 15B (165 mg, 0.3 mmol) and 2-methoxyphenylboronic 
acid were processed as described in Example 85 to provide the title compound. 
J H NMR (DMSO-dg) 8 8.28-6.95 (m, 14H), 5.04-3.80 (m, 3H), 3.76 and 3.72 (2s, 3H), 2.70- 
2.55 (m, 2H), 2.20-1.35 (m, 4H); MS (ESI+) 580 (M+H) + . 

Example 89 

5-fir(2'-chlorori.l'-biphenvl1-3-vnmethvlirriSV1.2.3.4-tetrahvdro-l- 
naphmalenvllaniinolcarbonvlVl^^-beDzenetricarboxvhc acid 
The product from Example 15B (165 mg, 0.3 mmol) and 2-chlorophenylboronic acid 
were processed as described in Example 85 to provide the title compound. 
^NMR (DMSO-de) 8.28-7.00 (m, 14H), 5.04-3.90 (m, 3H), 2.76-2.55 (m, 2H), 2.20-1.35 
(m, 4H); MS (ESI+) 584 (M+H) + . 
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Example 90 

S-arf^S'-dimethoxvr^^ 

naphthalenvl]aminolcarbonvlVL2.4-benzene1ricarboxvlic acid 
The product from Example 15B (165 mg, 0.3 mmol) and 2,5- 
dimethoxyphenylboronic acid were processed as described in Example 85 to provide the title 
compound. 

l H NMR (DMSO-d 6 ) 5 8.28-6.75 (m, 13H), 5.00-3.80 (m, 3H), 3.72, 3.68 and 3.63 (3s, 6H), 
2.70-2.55 (m, 2H), 2.10-1.40 (m, 4H); MS (ESI+) 610 (M+H) + . 

Example 91 

S-firG'-cMororiJ'-biphen^ 

naphthalenvl1amino>carbonvlV1.2,4-benzenetricarboxvlic acid 
The product from Example 15B (165 mg, 0.3 mmol) and 3-chlorophenylboronic acid 
were processed as described in Example 85 to provide the title compound. 
l H NMR (DMSO-d$) 5 8.65-7.00 (m, 14H), 5.00-4.90 (m, 1H), 4.78-4.67 (m, 1H), 4.00-3.80 
(m, 1H), 2.65-2.37 (m, 2H), 2.00-1.40 (m, 4H); MS (ESI+) 584 (M+H) + . 

Example 92 

S-fir^idicMororU'^ 

naphthalenvl] amino ) carbonvl)- 1 ,2.4-benzenetricarbox vlic acid 
The product from Example 15B (165 mg, 0.3 mmol) and 3,4-dichlorophenylboronic 
acid were processed as described in Example 85 to provide the title compound. 
*HNMR (DMSO-d 6 ) 8 8.70-7.00 (m, 13H), 5.02-4.66 (m, 2H), 3.94-3.88 (m, 1H), 2.64-2.38 
(m, 2H), 2.00-1.35 (m, 4H); MS (ESI+) 618 (M+H) + . 

Example 93 

S-artt-cMoro^-fluorori^ 

naphthalenvllaminolcarbonvlVl ,2,4-benzenetricarboxvlic acid 

The product from Example 15B (165 mg, 0.3 mmol) and 3-chloro-4- 
fluorophenylboronic acid were processed as described in Example 85 to provide the title 
compound. 



WO 02/094767 PCT/US02/15174 

105 

*H NMR (DMSO-d*) 8 8.71-6.99 (m, 13H), 5.04-4.67 (m, 2H), 3.82-3.93 (m, 1H), 2.62-2.36 
(m, 2H), 2.05-1.22 (m, 4H); MS (ESI+) 602 (M+H) + . 



Example 94 
S-fWS'-nifroriJ'-biphenvl^^ 

naphthalenvl1amino)carbonvlVK2 <t 4-benzenetricarboxvlic acid 
The product from Example 15B (165 mg, 0.3 mmol) and 3-nitrophenylboronic acid 
were processed as described in Example 85 to provide the title compound. 
l H NMR (DMSO-d6) 8 8.75-7.00 (m, 14H), 5.05-4.85 (m, 1H), 4.70-4.80 (m, 1H), 3.90-4.00 
(m, 1H), 2.70-2.34 (m, 2H), 2.10-1.20 (m, 4H); MS (ESI+) 595 (M+H) + . 

Example 95 
5-f(r(3^nethoxvrUM)iphenvl1^ 

naphthalenvl1amino)carbonvlV1.2.4-benzenetricarboxvlic acid 
The product from Example 15B (165 mg, 0.3 mmol) and 3-methoxyphenylboronic 
acid were processed as described in Example 85 to provide the title compound. 
*H NMR (DMSO-ds) 8 8.70-6.85 (m, 14H), 5.004.92 (t, 1H), 4.66-4.80 (m, 1H), 4.00-3.70 
(m, 4H), 2.69-2.40 (m, 2H), 2.04-1.23 (m, 4H); MS (ESI+)580 (M+H) + . 



Example 96 

5-f{aSVL23,4-tetrahvdro-l-naphthalenvir3-(3-thienvnbenzv^ 

benzenetricarboxvlic acid 
The product from Example 15B (165 mg, 0.3 mmol) and 3-(3-thienyl)phenylboronic 
acid were processed as described in Example 85 to provide the title compound. 
*H NMR (DMSO-ds) 8 8.32-6.95 (m, 13H), 5.55-4.60 (m, 2H), 4.41-4.22 (m, 1H), 2.70-2.50 
(m, 2H), 2.18-1.39 (m, 4H); MS (ESI+) 556 (M+H) + . 



Example 97 

S-ar^'-cMororU'-bipte 

naphthalenvllamino ) carbonvD- 1 ,2.4-benzenetricarboxvlic acid 
The product from Example 15B (165 mg, 0.3 mmol) and 4-chlorophenylboronic acid 
were processed as described in Example 85 to provide the title compound. 
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] HNMR (DMSO-d 6 ) 8 8.34-6.99 (m, 14H)5.62-4.60 (m, 2H), 4.33 (dd, 1H), 4.00 (br s, 3H), 
2.75-2.50 (m, 2H), 2.20-1.12 (m, 4H); MS (ESI+) 584 (M+H) + . 



Example 98 

5-( ((1 SV 1 .2.3 .4-tetrahvdro-l -naphthalenvir3-(2-thienvDbenzvll aminolcarbonvlVl .2.4- 

benzenetricarboxvlic acid 
The product from Example 15B (165 mg, 0.3 mmol) and 3-(2-tbienyl)plienylboronic 
acid were processed as described in Example 85 to provide the title compound 
X H NMR (DMSO-de) 5 8.29-6.96 (m, 13H), 5.57-4.62 (m, 2H), 4.40-3.93 (m, 1H), 2.74-2.55 
(m, 2H), 2.20-1 .40 (m, 4H); MS (ESI+) 556 (M+H) + . 

Example 99 

5-f(aSVl.2.3.4-tetrahvdro-l-naphmalenvl[(3\4\5'-trimemoxvri.r-biphe 

vnmemvl1amino}carbonvlV1.2.4-benzenetricarboxvlic acid 
The product from Example 15B (165 mg, 0.3 mmol) and 3,4,5- 
trimethoxyphenylboronic acid were processed as described in Example 85 to provide the title 
compound. 

'HNMR (DMSO-de) 8 8.27-6.73 (m, 12H), 5.61-4.62 (m, 2H), 4.40-3.95 (m, 1H), 3.85 (s, 
6H), 3.68 (s, 3H), 2.75-2.57 (m, 2H), 2.22-1.40 (m, 4H); MS (ESI+) 640 (M+H) + . 

t 

Example 100 

2-rfme1hylamitto)cart^ 

naphthalenvllaininolcarbonvDterephtfaalic acid 

and 

4-[(methvlamm^ 

naphthalenvllamino^carbonylMsophthalic acid 

1,2,4,5-Benzenetetracarboxylic dianhydride (1.1 g, 5 mmol) in THF (25 mL) was 
treated with diisopropylethyl amine (1.6 mL, 9.2 mmol) dropwise at -78 °C and then treated 
withN-(3-phenoxybenzyl)-^ (9 mL, 4.5 

mmol, 0.5M solution in C1CH 2 CH 2 C1) dropwise. After allowing the reaction mixture to 
gradually warm to room temperature overnight, the mixture was recooled to -78 °C and 
treated with methylamine (2.5 mL, 5 mmol, 2M in MeOH) dropwise. The reaction mixture 
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was again allowed to slowly warm to room temperature. The organics were removed under 
reduced pressure and the residue was dissolved in ethyl acetate (25 mL). The ethyl acetate 
solution was washed with IN HC1 (2x 5 mL), brine (5 mL), dried over Na 2 S04, filtered and 
the filtrate concentrated under reduced pressure. The residue was purified by flash 
chromatographed (silica gel, 5:95 MeOH:CH 2 Cl 2 to 1:9 MeOH:CH 2 Cl 2 ) to provide a solid. 
The solid was further purified by RP-HPLC to provide the title compound as an off-white 
solid (319 mg, 12%). 

J HNMR (300 MHz, DMSO-de) S 8.34, 8.15, 7.95, and 7.89 (4 s, 2H); 6.66-7.73 (m, 13H); 
4.91 and 5.58 (2 m, 1H); 3.91 and 4.68 (2 m, 2H); 3.80 and 4.13 (2 br d, 3H); 2.59 (m, 2H); 
1.39-2.06 (m, 4H); HRMS (FAB) calculated for C34H31N2O7 579.2131 (M+H) + . Found: 
579.2159 (M+H) + . 

Example 101 

2-[fcvanoammotearbon^ 

naphthalenvllaminolcarbonvnterephthalic acid 

and 

4-[fcvanoamino)carbonvl1-6-( r ((3 -phenoxybenzyprd S V 1 ,2,3 .4-tetrahvdro- 1 - 
naphthalenvllaminolcarbonvlMsophthalic acid 

1,2,4,5-Benzenetetracarboxylic dianhydride (1 mmol), diisopropylethyl amine, N-(3- 
phenoxybenzyl)-N-[(l S)- 1,2,3, 4-tetrahydro-l-naphthalenyl] amine and cyanamide were 
processed as described in Example 100 to provide the title compounds as a white solid (52 
mg, 9% yield). 

! H NMR (500 MHz, (k-DMSO) 5 8.16 and 8.25 (2 s, 2H); 6.92-7.59 (m, 13H); 4.67 and 5.53 
(2 br t, 1H); 4.19 and 4.82 (2 m, 2H); 2.62 ( m ; 2H); 1.34-2.09 (m, 4H); MS (ESI-) (M-H) 
588. 

Example 102 
2-(aminocarbonvlV5-({(3^^ 

naphthalenvll amino) carbonvDterephthalic acid 

and 

4-(aminocarbonvl>6-( IH-phenoxybenzvlW 1SV 1 .2,3 ^-tetrahvdro-l- 
naphthalenvllamino} carbonvlMsophthalic acid 
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1,2,4,5-Benzenetetracarboxylic dianhydride (1 mmol), diisopropylethyl amine, N-(3- 
phenoxyben2yl)-N-[(lS)-l,2,3,4-tetxa^^ and ammonium hydroxide 

were processed as described in Example 100 to provide the title compounds as a white solid 
(120 mg, 21% yield). 

! H NMR (500 MHz, d 6 -DMSO) 8 8.31, 8.22, 8.01, and 7.95 (4 s, 2H); 6.69-7.66 (m, 13H); 
4.66 and 5.49 (2 m, 1H); 4.27 and 4.83 (2 m, 2H); 2.62 (m, 2H); 1.37-2.13 (m, 4H); HRMS 
(FAB) calculated for C 3 3H29N 2 0 7 565.1975 (M+H) + . Found: 565.1973 (M+H) + . 

Example 103 

2-(methoxvcarbonvlV5-( (B-phenoxvbenzvlW 1 SV 1 .2.3,4-tetrahvdro-l- 
naphthalenvl1aminolcarbonvl)terephthalic acid 
and 

4-(methoxvcarbonvlV6-( ((3-phenoxvbenzvDr (1 S V 1 .23 ,4-tetrahvdro- 1 - 
naphthalenvl]amino)carbonvDisophthalic acid 
1,2,4,5-Benzenetetracarboxylic dianhydride (13.8 mmol), diisopropylethyl amine, N- 
(3-phenoxybenzyl)-N-[(lS)-l,2,3,4-tetr^ and methanol were 

processed as described in Example 100. The residue was purified by flash chromatography 
(silica gel, 95:5 CH2Cl2:methanol to 8:2 CH 2 Cl2:methanol) to provide the title compounds as 
an off-white solid (120 mg, 2 1 % yield). 

l H NMR (500 MHz, ck-DMSO) 5 8.23 and 8.33 (2s, 1H); 6.58-7.53 (m, 14H); 4.65 and 5.59 
(2 br t, 1H); 4.17 and 4.81 (2m, 2H); 3.68, 3.71, and 3.73 (3s, 3H); 2.53 (m, 2H); 1.39-2.02 
(m, 4H); MS (ESI+) mJz (M+H) + 580. 

Example 104 

2-hvdroxv-5-(((3-phenoxvbenzvnr(lSVl,23.4-tetrahvdro-l- 
naphthalenvl] amino > carbonvDterephthalic acid 
and 

4-hvdroxv-6-r(r3-Dhenoxvbenzvl)rflSV1.2.3.4-tetrahvdro-l- 
naphthalenvlla mmnjca rbonvnisophtfaalic acid 



Example 104 A 

6-(acetvloxvVl ,3-dioxo-L3-dihvdro-2-benzofuran-5-carboxvlic acid 
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4-Hydroxy-benzene-l,2,5-tricarboxylic acid (4.1 g, 18.1 mmol), prepared according 
to J. Am. Chem. Soc. (1949) 71, 1 1, was treated with acetic anhydride (50 mL) and heated at 
reflux for 5 hours. The mixture was allowed to cool to room temperature and then 
concentrated under reduced pressure. The orange-pink residue was washed with diethyl ether 
(3x30 mL) and dried under reduced pressure at room temperature overnight to provide the 
title compound (1.71 g, 38%). 



Example 104B 

2-f acetvloxvV S-( f [3-( 4-chlorophenoxv)benzvn \( 1 SV1 ,2,3,4-tetrahvdro-l - 
naphthalenvl^aminolcarbonvDterephthalic acid 

and 

4-(acetvloxvV6-ar3-(4^ 

naphthalenvll amino) carbonvDisophthalic acid 
The product from Example 104 A (1.7 g, 6.8 mmol) and diisopropylethyl amine (4 
mL, 23 mmol) in THF (60 mL) were treated with N-(3-phenoxybenzyl)-N-[(lS)-l, 2,3,4- 
tetrahydro-l-naphthalenyl]amine (14 mL, 0.5M solution in C1CH 2 CH 2 C1, 7 mmol). After 
stirring at room temperature overnight, the organic solvents were removed under reduced 
pressure and the residue partitioned between ethyl acetate (100 mL) and IN HC1 (20 mL). 
The phases were separated and the organic layer was washed with IN HC1 (20 mL), water 
(20 mL), brine (20 mL), dried over Na 2 S0 4 , filtered and the filtrate concentrated under 
reduced pressure. The residue was purified by flash chromatography (silica gel, 6:4 
hexanes/ethyl acetate, then 9: 1 CH 2 C1 2 methanol) to provide the title compound as a pale 
beige foamy solid (0.97 g, 25%). 

l H NMR (500 MHz, DMSO-d 6 ) 5 8.50, 8.43, 8.31, 7.75, 7.64, 7.55 (6 s, 2H); 6.56-7.43 (m, 
13H); 5.60 and 4.66 (2 m, 1H); 4.79 and 4.15 (2 m, 2H); 2.61 (m, 2H); 2.28, 2.26, 2.07 (3 s, 
3H); 1.44-2.09 (m, 4H); MS (ESI+) 580 (M+H) + . 

Example 104C 

2-hvdroxv-5-(l(3-phenoxvbenzvnr(lSVL2.3>4-tetrahvdro-l- 
naphthalen yearnin g) carbonvDterephthalic acid 

and 

4-hvdroxv-6-( ^3-phenoxvbenzvnr aSVL2.3.4-tetrahvdro-l- 
nanhthalenvll amino) carbonvDisophthalic acid 
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The products from Example 104B (0.97 g, 1.68 mmol) in methanol (60 mL) were 
treated with NaHC0 3 (3.9 g, 46.4 mmol) in water (30 mL) and the mixture was stirred at 
room temperature' for 24 hours. The methanol was removed under reduced pressure and the 
remaining aqueous solution was acidified to pH 1 with IN HC1. The acidified solution was 
extracted with ethyl acetate (5x15 mL). The organic extracts were combined, washed with 
brine (10 mL), dried over Na2S04, filtered and the filtrate concentrated under reduced 
pressure. The residue was purified by flash chromatography (silica gel, 9: 1 CH2Cl2:methanol 
to 8:2 CH2CI2 methanol) to provide the title compounds as a foamy white solid (208 mg, 
23%). 

*H NMR (500 MHz, DMSO-ck) 8 8.36, 8.31, 7.79, 7.39 (4 s, 2H); 6.45-7.44 (m, 13H); 4.83 
(m, 2H); 4.72 (m, 1H); 2.60 (m, 2H); 1.43-2.07 (m, 4H); HRMS (FAB) calculated for 
C32H28NO7 538.1866 (M+H)\ Found: 538.1862 (M+H) + . 

Example 105 

2-(in-phenoxvbenzvDrflSVl,23.4-tetrahvdro-l-naphthalenvl1amm 

sulfoterephthalic acid 
and 

4-( ( (3-phenoxvbenzvl)f ( 1 S V 1 .23 .4-tetrahvdro- 1 -naphthalenvl] amino} carbonvlV 6- 

sulfoisophthalic acid 

Example 105 A 

1 3-dioxo-6-sulfo-l 3-dihvdro-2-benzofuran-5-carboxvhc acid 
5-Sulfo-l,2,4-benzenetricarboxylic acid (9.63 g, 33.2 mmol), prepared according to J. 
Am. Chem. Soc. (1949) 71, 1 1, was treated with acetic anhydride (150 mL) and refluxed for 
5 hours. After cooling to room temperature, the acetic anhydride was removed under reduced 
pressure. The residue was washed with diethyl ether (3 x 30 mL) and then dried under 
reduced pressure at room temperature to provide the title compound as a tan solid. 

Example 105B 

2-f ( f 3-phenoxvbenzvD|Yl S V 1 ,23.4-tetrahvdro- 1 -naphthalenvl] ami no } carbonyl 

sulfoterephthalic acid 
and 
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4-f(f3-phenoxvbenzvl¥^ 

sulfoisophthalic acid 

The product from Example 105A (2 g, 7.35 mmol) and diisopropylethyl amine (2.5 
mL, 14.6 mmol) in THF (40 mL) were treated with N<3-phenoxybenzyl)-N-[(lS)-l,2,3,4- 
te1xahydro-l-naphthalenyl]amine (10 mL, 0.5M solution in CICH2CH2CI, 5 mmol). After 
stirring at room temperature overnight, the organics were removed under reduced pressure 
and the residue was dissolved in ethyl acetate. The ethyl acetate solution was washed with 
IN HC1, brine, dried over Na2SC>4, filtered and the filtrate concentrated under reduced 
pressure. The residue was purified by several rounds of flash chromatography followed by a 
Prep Nova Pak (HRC18) column using 0.1% trifluoroacetic acid:acetonitrile (10:90 to 95:5) 
as eluant to provide the title compounds. 

*H NMR (500 MHz, DMSO-de) 6 8.36, 8.31, 8.15, and 7.71 (4s, 2H); 6.77-7.94 (m, 13 H); 
4.77 and 5.41 (2m, 1H); 4.16 and 4.79 (2m, 2H); 2.60 (m, 2H); 1.33-1.98 (m, 4H); MS (EST) 
600 (M-H)\ 

Example 106 

5-( I [3-(4-p vridinvloxyfoenzvll f ( 1 S V 1 .2,3 ,4-tetrahvdro- 1 -naphthalenvll amino) carbonvlV 

1 ,2.4-benzenetricarboxvlic acid 

Example 106 A 

N-r3-(4-pyridmvloxv^benzvl^ 

3-(4-Pyridinyloxy)benzaldehyde (0.85 g, 4.27 mmol), prepared according to J. Chem. 
Soc. Perkin Trans 2 (1987) 1867, and (lS)-l,2,3,4-tetrahydro-l-naphthalenylamine (0.63 g, 
4.29 mmol) were combined in ethanol (10 mL), briefly heated and the solvent removed under 
reduced pressure. This process was repeated twice more. The residual oil was dissolved in 
ethanol (5 mL) and stirred with sodium borohydride (0. 16 g, 4.23 mmol) overnight at room 
temperature. The reaction mixture was quenched with water (1 0 mL) and diluted with 
diethyl ether (50 mL). The diethyl ether was washed with saturated NaHCOa solution (3x10 
mL), brine (10 mL), dried over Na2SC>4, filtered and the filtrate concentrated under reduced 
pressure to provide the title compound as a thick orange liquid (1 .19 g, 85% yield). 
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*H NMR (300 MHz, CDC1 3 ) 8 8.52 and 8.46 (2 dd, 2H), 6.91-7.38 (m, 8H); 6.71 and 6.86 (2 
dd, 2H), 3.82 (m, 3H), 2.78 (m, 2H), 2.03 and 1.77 (2m, 2H), 1.92 (q, 2H); MS (ESI+) 331 
(M+H) + . 

Example 106B 

5-( { [3-(4-pvridinvloxv > >benzvn \( 1 S V 1 ,2.3 ,4-tetrahvdro-l -naphthalenvll amino) carbonvlV 

L2,4-benzenetricarboxvlic acid 
The product from Example 106A (1.17 g), diisopropylethyl amine (2.5 mL, 14.4 
mmol) and 1,2,4,5-benzenetetracarboxylic dianhydride (0.78 g, 3.58 mmol) in THF (30 mL) 
were processed as described in Example IB. The reaction mixture was treated with saturated 
Na 2 C03 solution (30 mL), and stirred vigorously at room temperature for 1 hour. The layers 
were separated and the aqueous layer was acidified with IN HC1. The acidified aqueous 
layer was evaporated under reduced pressure to afford off-white plates. Soxhlet extraction 
(ethanol) of the crude solid, followed by RP-HPLC, provided the title compound (20 mg). 
X H NMR (500 MHz, DMSO-de) 8 8.63 and 8.68 (2m, 2H); 8.18 and 8.26 (2s, 2H); 7.44 and 
7.52 (2m, 2H); 6.46-7.82 (m, 8H); 4.68 and 5.37 (2m, 1H); 4.14 and 4.88 (2m, 2H); 2.61 (m, 
2H); 1.37-2.12 (m* 4H); MS (ESI+) 567 (M+H) + . 

Example 107 

5-({r3-(2-pvrinridmvto^ 

1,2.4-benzenetricarboxvlic acid 
Example 107 A 

N-|"3-(2-pvrimidinvloxv)benzvl1-N-r(l S)- 1 ,2,3,4-tetrahvdro-l -naphthalenvllamine 
3-(2-Pyriinidinyloxy)benzaldehyde (0.67 g, 3.35 mmol) and (lS)-l,2,3,4-tetrahydro- 
1-naphthalenylamine (0.49 g, 3.33 mmol) were processed as described in Example 106A. 
The residue was purified by flash chromatography (silica gel, 6:4 ethyl acetaterhexanes to 1:1 
ethyl acetate:hexanes) to provide the title compound (190 mg, 19% yield). 
*H NMR (300 MHz, CDC1 3 ) 5 8.55 (d, 2H), 7.01-7.42 (m, 9H), 3.94 (m, 2H), 3.83 (t, 1H), 
2.78 (m, 2H), 1.68-2.07 (m, 4H); MS (ESI+) 332 (M+H) + . 



Example 107B 
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5-({[3-(2-pyrimid^ 

1.2.4-benzenetricarboxvlic acid 
The product from Example 107A, 1,2,4,5-benzenetetracarboxylic dianhydride (0.125 
g, 0.57 mmol) and diisopropylethyl amine (0.4 mL, 2.3 mmol) were processed as described in 
Example IB. The reaction mixture was treated with saturated Na2CC>3 solution (30 mL) and 
stirred vigorously at room temperature for 1 hour. The layers were separated and the aqueous 
layer was acidified with IN HC1. The acidified aqueous layer was evaporated under reduced 
pressure to afford a solid. Soxhlet extraction (ethanol) of the crude solid, followed by RP- 
HPLC, provided the title compound (4 mg). 

HRMS (FAB) calculated for C31H26N3O8 568.1720 (M+H) + . Found 568.1713 (M+H) + . 

Example 108 

4-( {[( 4-methoxvphenvl)sulfonvl1aminol carbonvlV6-( i(3-phenoxvbenzvl)f (1 SV1 ,2,3 A- 
tetrahvdro- 1 -naphthalenvllamino \ carbonvDisophthalic acid 

and 

2-((f(4-methoxvphenvDsulfon^ 

tetrahvdro- 1 -naphthalenvl] amino > carbonvflterephthalic acid 
The product from Example 36B (1 14 mg, 0.2 mmol), 4-methoxybenzenesulfonamide 
(37 mg, 0.2 mmol), DMAP (25 mg, 0.2 mmol), and EDCI (78 mg, 0.4 mmol) were combined 
in THF (lOmL) at room temperature. After stirring overnight, the mixture was concentrated 
under reduced pressure and CH2CI2 (20 mL) was added. The mixture was washed with water 
and the organic layer concentrated under reduced pressure. The residue was purified via 
HPLC to provide the title compounds. l H (500 MHz; DMSO-d*) 8 6.4-8.6 (m, br., 20H) 5.0 
(m, 1H) 4.7 (m, 1H) 4.1 (m, 1H) 3.5 (br, 3H) 1.4-2.7 (m, 6H); MS (M+H) + 735. 

Example 109 

4-((r(3-chloro-4-methvfo^ 

1,23.4-tetTahvdro-l-naphthalenvllan^molcarbonvlMsophthalic acid 

and 

2-f { \( 3 -cMoro-4-me1hvlphenvnsulfonvl1amino>carbonvl)-5-( ((3-phenoxvbenzvn[n S V 
1 ,23.4-tetrahvdro-l-naphth a1enyl"|amiTi o>carbonvDterephthalic acid 
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3-Chloro-4-methylbenzenesulfonamide was processed as described in Example 108 
to provide the title compounds. *H (500 MHz; DMSO-dg) 5 6.4-8.6 (m, 19H) 5.1 (m, 1H) 4.7 
(m, 1H) 4.2 (m, 1H) 2.4 (br, 3H) 1.4-2.7 (m, 6H); MS (M+H) + 754. 

Example 110 

4-((ff2-cMorophenvl)sulfonvl] 

tetrahvdro-1 -naphthalenvll amino! carbonvDisophthalic acid 

and 

2-(([f2-cMorophenvl^ ^ 

tetrahvdro-1 -naphthalenvl]amino) carbonvDterephthalic acid 

2- Chlorobenzenesulfonamide was processed as described in Example 108 to provide 
the title compounds. l H (500 MHz; DMSO-d*) 5 6.4-8.6 (m, 20H) 5.1 (m, 1H) 4.7 (m, 1H) 
4.1 (m, 1H) 1.4-2.7 (m, 6H) MS (M+H) + 740. 

Example 111 
4-(ir(3-cMorophenvDsulfonvl1amm^ 

tetrahydro- 1 -naphthalenvll amino) carbonvDisophthalic acid 

and 

2-( I r(3-chlorophenvDsulf ori yl"! amin o) carbonylV 5 -( ((3rphenoxvbenzvl)rf 1 SM .ZS^- 
tetrahydro-l -naphthalenvllamm^ carbonvDterephthalic acid 

3- Chlorobenzenesulfonamide was processed as described in Example 108 to provide 
the title compounds. ! H (500 MHz; DMSO-d 6 ) 5 6.4-8.6 (m, 20H) 5.1 (m, 1H) 4.7 (m, 1H) 
4.1 (m, 1H) 1.4-2.7 (m, 6H) MS (M+H) + 740. 

Example 1 12 

4-( I U 4-chlorophenvnsulfonvll amino) carbonvlV6-( (O-phenoxvbenzvrilY 1 S V 1 ,2,3 .4- 
tetrahydro- 1 -naphthalenvl] amino ) carbonvDisophthalic acid 

and 

2-(([(4-cMorophenvnsulfon^ 

tetrahvdro-1 -naphthalenvllamino) carbonvDterephthalic acid 
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4-Chlorobenzenesulfonamide was processed as described in Example 108 to provide 
the title compounds. ! H (500 MHz; DMSO-de) 8 6.4-8.6 (m, 20H) 5.0 (d, 1H) 4.7 (m, 1H) 
4.2 (m, 1H) 1 .4-2.7 (m, 6H); MS (M+H) + 740. 

Example 114 

4-(([(4-nitrophenvnsulfo^^ 

tetrahvdro- 1 -naphthalenvll amino> carbonvltisophthalic acid 

and 

2-( j [(4-nitrophenvDsulfonvllaminol carbonvlV5-( ((3-phenoxvbenzvn[Y 1 SV 1 .23 ,4- 
tetrahvdro- 1 -naphthalenvll amino IcarbonvDterephthalic acid 
4-Nitrobenzenesulfonamide was processed as described in Example 108 to provide 
the title compounds. l H (500 MHz; DMSO-ck) 5 6.4-8.6 (m, 20H); 5.0 (m, 1H); 4.7 (m, 1H); 

4.1 (m, 1H); 1.4-2.7 (m, 6H). MS (M+H) + 750. 

Example 115 

4-((f(4-bromophenvl)sulfonvl1am 

tetrahvdro- 1 -naphthalenvll amino > carbonvlMsophthalic acid 

and 

2-( I r(4-bromophenvDsulfonvl1 amino 1 carbonvD-5 -( 1(3 -phenoxybenzvP \( 1 S V 1 ,2. 3 ,4- 
tetrahvdro- 1 -naphthalenvll amino } carbonvDterephthalic acid 
4-Bromobenzenesulfonamide was processed as described in Example 108 to provide 
the title compounds. *H (500 MHz; DMSO-de) 5 6.4-8.6 (m, 20H); 5.0 (d, 1H); 4.7 (m, 1H); 

4.2 (m, 1H); 1.4-2.7 (m, 6H). MS (M+H) + 784. 

Example 116 

4-(7 [ (3-nitrophenvl)sulfonvl] amino > carbon yl)-6-( l(3-phenox vbenzvl)[Y 1 S)- 1 ,2.3.4- 
tetrahvdro- 1 -naphthalenvl] amino ) carbonvDisophthalic acid 

and 

2-ar(3-nitrophenvnsulfon^ 

tetrahvdro-1 -naphtfaalenvllamino) carbonvDterephthalic acid 
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3-Nitrobenzenesulfonamide was processed as described in Example 108 to provide 
the title compounds. *H (500 MHz; DMSO-de) 5 6.4-8.6 (m, 20H); 5.0 (m, 1H); 4.7 (m, 1H); 
4.2 (m, 1H); 1.4-2.7 (m, 6H). MS (M+H) + 750. 

Example 117 

4-({[(phenyflsirifonyl] 

naphthalenvllamino^carbonvlMsoohthalic acid 
and 

2-({f(phenvl^sulfonvl1am^ 

naphtfaalenvllaminolcarbonvDtereplitbalic acid 
Benzenesulfonamide was processed as described in Example 108 to provide the title 
compounds. l H (500 MHz; DMSO-d*) 8 6.4-8.6 (m, 21H); 5.0 (m, 1H); 4.7 (m, 1H); 4.2 (m, 
1H); 1.4-2.7 (m, 6H). MS (M+H) + 705. 

Example 118 

4-f ([(2-mtrophenvl)siilfonvl]amino>carbonvl > >-6-r lf3-phenoxvbenzvl)[(lSVL2,3.4- 
tetrahvdro- 1 -naphthaleavl"! amino \ carbonvlMsophthalic acid 

and 

2-( I [(2-mtrophenvDsulfonvr| amino \ carbonvD-5 -( { (3 -phenoxvbenz vD |Y 1 S V 1 ,2. 3 .4- 
tetrahvdro- 1 -naphthalenvll amino > carbonvDterephthalic acid 
2-Nitrobenzenesulfonamide was processed as described in Example 108 to provide 
the title compounds. *H (500 MHz; DMSO-d,,) 5 6.4-8.6 (m, 20H); 5.0 (m, 1H); 4.7 (m, 1H); 
4.2 (m, 1H); 1.4-2.7 (m, 6H). MS (M+H) + 750. 

Example 119 

4-( I rf 2-methvlphenvnsulfonvll amino) carbonvlV6-f i(3-phenoxvbenzvDf (1 SV 1 ,2,3 ,4- 
tetrahvdro- 1 -naphthalenvll amino > carbonvfiisophthalic acid 

and 

2-((rf2-methvlphenvnsulfon^ 

tetrahvdro-1 -naphthalenvll amino) carbonvDterephthalic acid 
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2-Methylbenzenesulfonamide was processed as described in Example 108 to provide 
the title compounds. *H (500 MHz; DMSO-de,) 6 6.4-8.6 (m, 20H); 5.0 (d, 1H); 4.7 (m, 1H); 
4.2 (m, 1H); 2.7 (br., 3H); 1.4-2.7 (m, 6H). MS (M+H) + 719. 

Example 120 

4- ( U (4-r(23-dihvdroxvp ropyl)a mino1phenvli sidfonvOaminol carbonvl) -6-( (f 3- 
phenoxvbenzvl)f(lSyi.23.4-tetrah^ acid 

and 

2- If ({4-[(23-dihvdroxvpropv -5-f 1(3- 

phenoxvbenzvlWlSV1.23.4-tetrahvdro-^^ acid 
4-[(2,3-Dihydroxypropyl)amino]benzenesulfonamide was processed as described in 
Example 108 to provide the title compounds. l H (500 MHz; DMSO-c^) 8 6.4-8.6 (m, 20H); 
5.0 (m, 1H); 4.1-4.7 (m, 8H); 1.4-2.7 (m, 6H). MS (M+H) + 794. 

Example 121 

2-( I [(4- ( [fmethvlamino)carbonyl1amino} phenvDsulfonvl] amino > carbonvD-5-f 1(3- 
phenoxvbenzvlXd SV1 ,23.4-tetrahvdro-l-naphthalenvl1amino> carbonvflterephthalic acid 

and 

4-( ( [(4- { [fmethvlamino)carbonvl1amino> phenvDsulfonvl] amino \ carbonylV6-( 1(3- 
phenoxybenzvOlYl S V 1 .2.3.4-tetrahvdro- 1 -naphthalenvllamino) carbonvDisonhthalic acid 
4-{[(Methylamino)carbonyl]ainino}benzenesidfonamide was processed as described 
in Example 108 to provide the title compounds. *H (500 MHz; DMSO-d 6 ) 8 6.4-8.6 (m, 
22H); 5.0 (m, 1H); 4.7 (m, 1H); 4.2 (m, 1H); 2.8 (m, 3H); 1.4-2.7 (m, 6H). MS (M+H) + 777. 

Example 122 

4-[( (r4-n3utvrvlamino)phenvl1sulfonvl) amino)carbonvn-6-( f (3 -phenoxybenzvDIYl SV 
1 .2,3 ,4-tetrahvdro- 1 -naphthalenvll amino > carbonvDisophthalic acid 

and 

2-r(ir4-(butvrv1amino)ph 

1 .23 .4-tetrahvdro- 1 -naphthalenvll amino > carbonvPterephthalic acid 
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N-[4-(Airdnosijlfonyl)phenyl]butanainide was processed as described in Example 
108 to provide the title compounds. *H (500 MHz; DMSO-d 6 ) 8 6.4-8.6 (m, 21H); 5.0 (m, 
1H); 4.7 (m, 1H); 4.2 (m, 1H); 1.4-2.7 (m, 10H); 1.0 (m, 3H). MS (M+H) + 790. 



Example 123 

4-( (r(3.4-difluorophenvnsulfonvl1amino>carbonvlV6>r (f3-phenoxvbenzvnrf 1SV 1.23.4- 
tetrahvdro- 1 -naphthalenvl] amino \ carbonvllisophthalic acid 

and 

2-((r(3.4-difluorophenvl)sulfo^^ 

tetrahvdro- 1 -naphthalenvll amino i carbonvl)terephthalic acid 

3.4- Difluorobenzenesulfonamide was processed as described in Example 108 to 
provide the title compounds. X H (500 MHz; CD 2 C1 2 ) 8 6.6-8.1 (m, 19H); 4.9 (d, 1H); 4.7 (m, 
1H); 4.1 (m, 1H); 1.3-3.0 (m, 6H). MS (M+H) + 741. 

Example 124 

4-f(r(2.5-difluorophenvl>sirifo 

tetrahvdro-1 -naphthalenvl] amino! carbonvIUsophthalic acid 

and 

2-((rf2.5-(ttfluorophenvnsulfo^ 

tetrahvdro-1 -naphthalenvll amino! carbonvflterephthalic acid 

2.5- Difluorobenzenesulfonamide was processed as described in Example 108 to 
provide the title compounds. *H (500 MHz; CD 2 C1 2 ) 8 6.8-8.1 (m, 19H); 5.0 (d, 1H); 4.7 (m, 
1H); 4.2 (m, 1H); 1.4-2.8 (m, 6H). MS (M+H)+ 741. 

Example 125 

4-( (f (2-methoxv-4-methvlphenvDsulfonvl1amino>carbonvlV6-f iG-phenoxvbenzvr>jY 1 SV 
1.2.3.4-tetrahvdro-l-naph1halenvl1amino>carbonvlMsophthalic acid 

and 

2-f irr2-methoxv-4-methvlphenvnsulfonYl1 amino }carbonvl)-5-r f (3-vhenoxvb&nzvl)\( 1 SV 
1 ,2.3 .4-tetrahvdro- 1 -naphthalenvll amino! carbonvHterephthalic acid 
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2-Me&oxy-4-methylbenzenesulfonamide was processed as described in Example 
108 to provide the title compounds. *H (500 MHz; CD 2 C1 2 ) 5 6.9-8.7 (m, 19H); 5.1 (m, 1H); 
4.8 (m, 1H); 4.3 (m, 1H); 3.3 (br, 3H); 2.5 (m, 3H); 1.4-2.8 (m, 6H). MS (M+H) + 749. 

Example 126 

4-(([(5-methvl-2-pYri^ 

tetrahvdro- 1 -naphthalenvl"! amino} carbonvDisophthalic acid 

and 

2-((r(5-mefovl-2-pvridm^^ 

tetrahvdro- 1 -naphthalenvl] amino \ carbonvltterephthalic acid 
5-Methyl-2-pyridinesulfonamide was processed as described in Example 108 to 
provide the title compounds. *H (500 MHz; CD 2 C1 2 ) 5 6.9-8.7 (m, 19H); 4.9 (m, 1H); 4.7 (m, 
1H); 4.2 (m, 1H); 2.4 (m, 3H); 1.4-2.8 (m, 6H). MS (M+H) + 720. 

Example 127 

4- H( methvlsulfonvDaminolcarbonvl) -6-CU 3-phenoxvbenzvn|" (1S)-1 ,23,4-tetrahvdro- 1 - 
naphthalenvl]ainino>carbonvDisophthalic acid 
and 

2-(r(methvlsirifonvDamm^ 

naphthalenvll amino IcarbonvDterephthalic acid 
Methanesulfonamide was processed as described in Example 108 to provide the title 
compounds. *H (500 MHz; CD 2 C1 2 ) S 6.9-8.7 (m, 16H); 4.9 (d, 1H); 4.7 (m, 1H); 4.2 (m, 
1H); 2.0 (s, 3H); 1.4-2.8 (m, 6H). MS (M+H) + 643. 

Example 128 

4-( ir(5-nitro-2-thienvnsulfonvl]aminol carbonvD-6-f U 3-phenoxvbertzvDf ( 1 SM .2,3,4- 
tetrahvdro- 1 -naphthalenvll amino I carbonvDisophthalic acid 

and 

2-fir(5-nitro-2-thienvl)sulfonvl1aminolcarbonvlV5-(ir3-phenoxvb 

tetrahvdro-l-naphthalenvnamino>carbonvnterephthalic acid 
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5-Nitro-2-thiophenesulfonamide was processed as described in Example 108 to 
provide the title compounds. l U (500 MHz; CD2C12) 6 6.9-8.8 (m, 18H); 4.9 (m, 1H); 4.7 
(m, 1H); 4.2 (m, 1H); 1.4-2.8 (m, 6H). MS (M+H) + 756. 

Example 130 

4-((r(4-metfavlphenvDsulfonvl]amino)carbonvlV6-f (O-phenoxybenzvPIYl SM .2.3.4- 
tetrahvdro- 1 -naphthalenvl] amino ) carbonvDisophthalic acid 

and 

2-((r(4-methvlphenvDsulfonvl^ 

tetrahvdro- 1 -naphthalenvn amino) carbonvDterephthalic acid 
4-Methylbenzenesulfonamide was processed as described in Example 108 to provide 
the title compounds. *H (500 MHz; CD 2 C1 2 ) 8 6.9-8.6 (m 5 20H); 4.9 (m, 1H); 4.7 (m, 1H); 
4.1 (m, 1H); 2.4 (m, 3H); 1.4-2.8 (m, 6H). MS (M+H) + 719. 

Example 131 

4-(rn3enzrylsulfonvnamino1carbonvU-6-f ir3-phenoxvbenzvDrnSVl,23.4-tetrahvdro-l- 
naphthalenvl! amino IcarbonvDisophthalic acid 

and 

2- f f(T)enzvlsulfonvl)amino]carbonvl)-^^ .2.3.4-tetrahvdro-l- 
naphthalenvl] amino) carbonvDterephthahc acid 
1-Phenylmethanesulfonamide was processed as described in Example 108 to provide 
the title compounds. l H (500 MHz; CD 2 C1 2 ) 5 6.9-8.8 (m, 20H); 4.9 (d, 1H); 4.7 (m, 3H); 4.1 
(m, 1H); 1.4-2.8 (m, 6H). MS (M+H) + 719. 

Example 132 

2-({r(2-fluorophenvDsulfonvH 

tetrahvdro- 1 -naphthalenvll amino) carbonvDterephthalic acid 

and 

4-f I ["(2-fluorophenvnsulfonvn amino) carbonvlV6-( If 3-phenoxvbenzvD[( 1 S V 1 .2.3.4- 
tetrahvdro- 1 -naohthalenvllamino ) carbonvDisophthalic acid 
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2-Fluorobenzenesulfonamide was processed as described in Example 108 to provide 
the title compounds. l H (500 MHz; CD 2 C1 2 ) 8 6.9-8.8 (m, 20H); 4.9 (m, 1H); 4.7 (m, 1H); 
4.1 (m, 1H); 1.4-2.8 (m, 6H). MS (M+H) + 723. 

Example 133 

2-((r(5-cMoro-2-tMenvl^ 

tetrahvdro- 1 -naphthalenvll amino I carbonvDterephthalic acid 

and 

4-(ir(5-cHoro-2-thienvlWffi^ 

tetrahvdro- 1 -naphthalenvllamino > carbonvDisophthalic acid 
5-Chloro-2-thiophenesulfonamide was processed as described in Example 108 to 
provide the title compounds. l K (500 MHz; CD 2 C1 2 ) 8 6.9-8.8 (m, 18H); 4.9 (d, 1H); 4.7 (m, 
1H); 4.2 (m, 1H); L4-2.8 (m, 6H). MS (M+H) + 746. 

Example 134 

2-( (|"(4-hvdroxvphenvl)sulfonvl1 amino) carbonvO-5-f {G-phenoxvbenzvl)r(l SVl .2,3.4- 
tetrahvdro-1 -naphthalenvl]amino>carbonvl)terephthalic acid 

and 

4-((r(4-hvdroxvphenvflsulfon^ 

tetrahvdro- 1 -naphthalenvllamino > carbonvDisophthalic acid 
4-Hydroxybenzenesulfonamide was processed as described in Example 108 to 
provide the title compounds. 2 H (500 MHz; CD 2 C1 2 ) 8 6.9-8.8 (m, 20H); 4.9 (m, 1H); 4.7 (m, 
1H); 4.2 (m, 1H); 1.4-2.8 (m, 6H). MS (M+H) + 721. 

Example 135 

6^ir(3\4'-didilai^^ 

naphthalenvl1ammo)carbonvlM3-dioxo-^^ acid 

Example 135A 
S'^'-dichloro- 1 . 1 ! -biphenvl-3 -carbaldehvde 
3-Bromobenzaldehyde (3.16 g, 17 mmol) and 3,4-dichloroboronic acid (4.3 g, 22 
mmol) in DME (200 mL) was treated with 3M Na 2 C0 3 (28 mL, 85 mmol) and 
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tetraMs(triphenylphosphine)palladium (IT) (1.0 g, 0.85 mmol). The mixture was refluxed for 
15 hours, allowed to cool to ambient temperature, diluted with ethyl acetate, and washed with 
IN HC1 and water. The organic layer was separated, concentrated under reduced pressure, 
and the residue purified by column chromatography (ethylacetateihexane, 5:95) to provide 
the title compound. MS (DCI/NH3) 250 (M+H) + . 

Example 135B 

NjXS^^i^lo^ 

naphthalenvl]amine 

The product from Example 135A (2.1 g, 8.8 mmol) and (lS)-l,2,3,4-tetrahydro-l- 
naphthalenamine (1.43 g, 9.7 mmol) in ethanol (100 mL) were combined and stirred for 15 
hours at ambient temperature. The mixture was treated with sodium borohydride (1.7 g, 44 
mmol) and stirred an additional 3 hours. The mixture was treated with 3N HC1 (4 mL) and 
diluted with ethylacetate. The organic layer was separated and concentrated to provide the 
title compound. MS (DCI/NH3) 382 (M+H) + . 

Example 135C 
6-arf3\4idicMoro-U'-b^ 
naphthalenvl1amino>carbonvlVl,3-dioxo-l 3-dihvdro-2-benzothiophene"5"Carboxvhc acid 
1,2,4,5-Benzenetetracarboxylic dianhydride (8.0 g, 37.5 mmol) and triethylamine (14 
mL, 102 mmol) in THF (300 mL) at -78 °C was treated with the product from Example 135B 
(13.0 g, 34. 1 mmol) in ethanol (20 mL) over the period of 10 minutes. The mixture was 
allowed to gradually warm to room temperature and stir over night. The mixture was 
concentrated under reduced pressure and the residue was dissolved in THF (200 mL) and 
water (30 mL). The mixture was treated with sodium sulfide (1 .33 g, 17 mmol) and stirred at 
ambient temperature for 1.5 hours. The mixture was diluted with ethyl acetate and washed in 
succession with water, IN HC1 (X2), and water. The organic phase was separated and 
concentrated under reduced pressure to provide the title compound. MS (DCI/NH3) 616 
(M+H) + . 

It is understood that the foregoing detailed description and accompanying examples 
are merely illustrative and are not to be taken as limitations upon the scope of the invention, 
which is defined solely by the appended claims and their equivalents. Various changes and 
modifications to the disclosed embodiments will be apparent to those skilled in the art. Such 
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changes and modifications, including without limitation those relating to the chemical 
structures, substituents, derivatives, intermediates, syntheses, formulations and/or methods of 
use of the invention, may be made without departing from the spirit and scope thereof. 



WO 02/094767 



PCT/US02/15174 



124 



What is claimed is: 



A compound of formula (I) 




A4.7 



Ai 'Rr L *R 2 



0) 



or a pharmaceutically acceptable salt thereof, wherein 

Ai and A2 are each independently selected from the group consisting of 
alkoxycarbonyl, alkylcarbonyloxy, carboxy, hydroxy, hydroxyalkyl, (NRARB)carbonyl, 
(NRcS(0) 2 R D )carbonyl, -S(0) 2 OH and tetrazolyl; or 

Ai and A2 together with the carbon atoms to which they are attached form a five 
membered heterocycle containing a sulfur atom wherein the five membered heterocycle is 
optionally substituted with 1 or 2 substituents selected from the group consisting of mercapto 
and oxo; 

A3 is selected from the group consisting of alkoxycarbonyl, alkylcarbonyloxy, 
carboxy, hydroxy, hydroxyalkyl, (NRARs)carbonyl, NRcS(0) 2 Rd, -S(0) 2 OH and tetrazolyl; 

A4, A5, Ae and A7 are each independently selected from the group consisting of 
hydrogen, alkoxy, alkoxycarbonyl, alkenyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkynyl, 
aryl, carboxy, cyano, haloalkoxy, haloalkyl, halogen, heterocycle, hydroxy, hydroxyalkyl, 
nitro, -NReRf and (NRERF)carbonyl; 

Ag, A9, A10 and An are each independently selected from the group consisting of 
hydrogen, alkoxy, alkoxycarbonyl, alkenyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkynyl, 
aryl, carboxy, haloalkoxy, haloalkyl, halogen, heterocycle, hydroxy, hydroxyalkyl, -NReRf 
and (NRERF)carbonyl and oxo; 

Ra and Re are each independently selected from the group consisting of hydrogen, 
alkyl and cyano; 

Rc is selected from the group consisting of hydrogen and alkyl; 

Rd is selected from the group consisting of alkoxy, alkyl, aryl, arylalkoxy, arylalkyl, 
haloalkoxy and haloalkyl; 
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R E and Rf are each independently selected from the group consisting of hydrogen, 
alkyl, alkylcarbonyl, formyl, and hydroxyalkyl; 

Li is selected from the group consisting of alkenylene, alkylene, alkynylene, 
<CH 2 ) m O(CH 2 ) n -, -(CH 2 ) m S(CH 2 )n- and <CH 2 ) p C(0)(CH 2 ) q - wherein each group is drawn 
with the left end attached to N and the right end attached to Ri; 

m is an integer 0-10; 

n is an integer 0-10; 

Ri is selected from the group consisting of aryl, cycloalkenyl, cycloalkyl and 
heterocycle; 

Yji is absent or selected from the group consisting of a covalent bond, alkenylene, 
alkylene, alkynylene, -(CH 2 ) p O(CH 2 ) q -, -(CH 2 ) p S(CH 2 ) q -, -(CH 2 ) p C(0)(CH 2 ) q -, - 
(CH 2 ) p C(OH)(CH 2 ) q - and -(CH 2 )pCH=NO(CH2) q - wherein each group is drawn with the left 
end attached to Ri and the right end attached to R 2 ; 

p is an integer 0-10; 

q is an integer 0-10; and 

R 2 is absent or selected from the group consisting of aryl, cycloalkenyl, cycloalkyl 
and heterocycle. 

2. A compound according to claim 1 wherein 

Ai and A 2 are each independently selected from the group consisting of 
alkoxycarbonyl, carboxy, hydroxy, (NRARB)carbonyl, (NRcS(0) 2 RD)carbonyl, and - 
S(0) 2 OH; 

A3 is carboxy; 

A4, A 5 , A6, A 7 , A 8 , A 9 , A10 and An are each hydrogen; 

R A and R B are each independently selected from the group consisting of hydrogen, 
alkyl and cyano; 

Li is selected from the group consisting of alkylene and -(CH 2 ) m O(CH 2 ) n -; 

Ri is selected from the group consisting of aryl, cycloalkyl and heterocycle; 

L2 is absent or selected from the group consisting of a covalent bond, alkylene, 
-(CH 2 ) p O(CH 2 ) q -, -(CH 2 )pC(0)(CH 2 ) q -, -(CH 2 ) p C(OH)(CH 2 ) q -, -(CH 2 ) p S(CH 2 ) q -, and 
-(CH 2 ) p CH=NO(CH 2 ) q -; 

p is 0; 

q is an integer 0-1 ; and 
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R2 is absent or selected from the group consisting of aryl, cycloalkenyl, cycloalkyl 
and heterocycle. 

3. A compound according to claim 1 wherein Ai and A 2 together with the carbon atoms 
to which they are attached form a five membered heterocycle containing a sulfur atom 
wherein the five membered heterocycle is substituted with 0 5 1, or 2 substituents selected 
from the group consisting of mercapto and oxo. 

4. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl; 

L2 is absent; and 

R2 is absent. 

5. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRERF)carbonyl, -N(R A )C(0)NR B Rc, and 
-CH=NOR EE ; 

L2 is absent; and 

R 2 is absent. 

6. A compound according to claim 1 wherein 
Ai, A2 and A3 are each carboxy, 

A4, A 5 , A6, A7, Ag, A9, A10 and An are each hydrogen; 

Li is alkylene wherein said alkylene is selected from the group consisting of -CH2-, 
-CH2CH2- and -CH 2 CH(CH 3 )s 
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Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR EE , and -NRrRf; 

L2 is absent; and 

R2 is absent. 

7. A compound according to claim 6 selected from the group consisting of 

5-( {(4-chlorobenzyl)[(l S)- 1 ,2,3,4-tetrahydro-l -naphthalenyl]amino} carbonyl)-! ,2,4- 

benzenetricarboxylic acid; 

5-({(4-bromobenzyl)[(lS)-l,2,3,4-te1rahydro-l-iiaph1halenyl]amm 

benzenetricarboxylic acid; 

5 -( {(3-bromobenzyl)[(l S)- 1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl] amino} carbonyl)- 1 ,2,4- 

benzenetricarboxylic acid; 

5-({(3,4-dicMorobenzyl)[(l S)^ 
1,2,4-benzenetricarboxylic acid; 

5-( {(4-cyanobenzyl)[(l S)- 1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl] amino } carbonyl)- 1 ,2,4- 
benzenetricarboxylic acid; 

5-({(4-chloro-3-nitrobenzyl)[(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl] amino } carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-( {[4-(dimethylamino)benzyl] [(1 S)- 1 ,2,3,4-tetrahydro- 1- 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxyhc acid; 

5 -( {(3 -chlorobenzyl)[(l S)- 1 ,2,3,4-tetrahydro- 1 -naphthalenyl] amino} carbonyl)- 1 ,2,4- 
benzenetricarboxylic acid; 

5-({(3-cyanobenzyl)[(l S)-l ,2,3,4-tetrahydro- 1 -naphthalenyl]amino}carbonyl)-l ,2,4- 
benzenetricarboxylic acid; 

5-({(2-phenylpropyl)[(lS)-l,2,3,4-tefr^ 
benzenetricarboxyhc acid; 

5-({(2-phenyle1hyl)[(lS)-l,2,3^ 
benzenetricarboxylic acid; 

5-({benzyl[(lS)-l,2,3,4-tetrahydro-l-naph1halenyl]amino}carbonyl)-l,2,4- 
benzenetricarboxylic acid; 
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5-( {(3-methoxybenzyl) [( 1 S)- 1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl] amino } carbonyl)- 
1 ,2,4-benzenetricarboxylic acid; 

5-({(3-nitrobenzyl)[(lS)-l,2,3,4-te^ 
benzenetricarboxylic acid; 

5-({[spko[l,3-benzodioxol-5-yl-2,r-cyclohexane]methyl][(lS)-l,2,3 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5 -( { [3 -(allyloxy)benzyl] [( 1 S)- 1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl] amino } carbonyl)- 
1,2,4-benzenetricarboxylic acid; 

5-( {[3,5-bis(trifluoromethyl)benzyl] [(1 S)- 1 ,2,3,4-tetrahydro- 1 - 
naphthalenyl]amino}carbonyl)-l,2,4-benzenetricarboxylic acid; 

5-( {(1 S)-l ,2,3,4-tetrahydro-l -naphthalenyl[3- 
(trifluoromethyl)benzyl] amino } carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-({(3,5-difluorobenzyl)[(lS)^ 
1,2,4-benzenetricafboxylic acid; 

5-({[4-fluoro-3-(trifluoromethyl)benzyl][(lS)-l,2,3,4-tetrahydro-l- 
naph1halenyl]amino}carbonyl)-l,2,4-beiizenetricarboxylic acid; 

5-({(3,5-dibromobenzyl)[(lS)-l,2,3,4-tetrahydro-l-naphthalenyl]amino}^ 
1,2,4-benzenetricarboxylic acid; 

5-( {[3-fluoro-5-(trifluoro 
naphthalenyl]amino} carbonyl)-l ,2,4-benzenetricarboxylic acid; 

5-({(3,5-dimethoxybenzyl)[(lS)-l,2,3,4-tetrahydro-l-naphthalenyl]ai^ 
1,2,4-benzenetricarboxylic acid; 

5-( {(2,3-dichlorobenzyl)[(l S)-l ,2,3,4-tetrahydro-l -naphthalenyl]amino}carbonyl)- 
1 ,2,4-benzenetricarboxylic acid; 

5 -( {(2,4-dichlorobenzyl)[( 1 S)- 1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl]amino } carbonyl)- 
1,2,4-benzenetricarboxylic acid; 

5-( {(3,5-dimethylbenzyl)[(l S)-l ,2,3,4-tetrahydro- 1 -naphthalenyl] amino} carbonyl)- 
1,2,4-benzenetricarboxylic acid; 

5-[((l S)- 1 ,2,3,4-tetrahydro-l -naphthalenyl {3- 
[(trifluoromethyl)sulfanyl]benzyl} amino)carbonyl]- 1 ,2,4-benzenetricarboxylic acid; 

5-( {[3-(methylsnlfanyl)benzyl] [(1 S)- 1 ,2,3,4-tetrahydro- 1 - 
naphthalenyl] amino } carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 
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5<{{3-[(methoxyimmo^ 
naphthalenyl]amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-( {[3-(hydroxymethyl)benzyl] [(1 S)-l ,2,3,4-tetrahydro-l- 
naphthalenyl]amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-( {(3-formylbenzyl)[(l S)- 1 ,2,3 ,4-tetrahydro-l -naphthalenyl]amino} carbonyl)- 1 ,2,4- 
benzenetricarboxylic acid; 

5-( { {3-[(tert-butoxyiniino)methyl]benzyl} [(1 S)-l ,2,3,4-tetrahydro-l - 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; and 

5-({{3-[(isopropoxyimmo)m 
naphthalenyl]amino}carbonyl)-l,2,4-beiizenetricarboxylic acid. 

8. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is fluorenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, fonnyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, nitro, 
oxo, and -NReRf; 

L2 is absent; and 

R 2 is absent. 

9. A compound according to claim 1 wherein 
Ai, A2 and A3 are each carboxy; 

Aa 9 A 5 , A6, A 7 , A 8 , A 9 , A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2-; 

Ri is aryl wherein said aryl is fluorenyl substituted with 0 or 1 substituents selected 
from the group consisting of hydroxy and oxo; 
L2 is absent; and 
R 2 is absent. 

10. A compound according to claim 9 selected from the group consisting of 
5-({(9H-fluoren-2-ylmethyl)[(l S)-l ,2,3,4-tetrahydro- 1 - 

naphthalenyl]amino} carbonyl)-! ,2,4-benzenetricarboxylic acid; 
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5-({[(9-hydroxy-9H-fluoren-2-yl)methyl][(l S)- 1 ,2,3,4-tetrahydro-l- 
naph1halenyl]amino}carbonyl)-l,2 5 4-beiizenetxicarboxylic acid; and 

5<{[(9-oxo-9H-fluoren-2-yl)methyl][(lS)-l,2 > 3,44etrahydro-l- 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid. 



11- A compound according to claim 1 wherein 
Li is alkylene; 
Ri is aryl; 

L2 is a covalent bond; and 
R 2 is aryl. 

12. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyValkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NR E R F , (NRER F )carbonyl, -N(R A )C(0)NR B Rc, and -CH=NOR E e; 

L2 is a covalent bond; and 

R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, 
alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, methylenedioxy, nitro, 
oxo, -NReRf, (NR E RF)carbonyl, -N(R A )C(0)NR B Rc, and -CH==NOR E e. 

13. A compound according to claim 1 wherein 
Ai, A2 and A3 are each carboxy; 

A4, A5, A$, A7, Ag, A9, A10 and A u are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2S 
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Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NReRf; 
L2 is a covalent bond; and 

R2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR EE , and -NReR f . 

14. A compound according to claim 13 selected from the group consisting of 

5-({([l,lM>iphenyl]-4-ylme^ 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-({[(2'-chloro[l, 1 f -biphenyl]-4-yl)methyl] [(1 S)-l ,2,3,4-tetrahydro-l- 
naphthalenyl]amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-( {[(2 f -methoxy[ 1 , 1 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxyUc acid; 

5-({[(4 , -cWoro[l,l , -biphenyl]-4-yl)methyl][(lS)-l,2,3,4-tetr^ 
naphthalenyl] amino } carbonyl)- 1 ,2,4-benzenetricarboxyhc acid; 

5-( {[(4'-fluoro[ 1 , l f -biphenyl]-4-yl)methyl] [(1 S)- 1 ,2,3,4-tetrahydro-l- 
naphthalenyl]amino}carbonyl)-l,2,4-benzenetricarboxyhc acid; 

5-({[(4 f -methoxy[l,lMDipte 
naphthalenyl]amino}carbonyl)-l,2,4-benzenetricarboxylic acid; 

5-[((lS)-l,23,4-tetrahydro-l-naphthalenyl{[2 , -(trifluoromethyl)[ 
yl]methyl}amino)carbonyl]-l,2,4-benzenetricarboxylic acid; 

S-KKZ-methyltUMriph^ 
naphthalenyl] amino} carbonyl)- 1,2,4-benzenetricarboxylic acid; 

5-[(( 1 S)- 1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl {^'-(trifluoromethyOCl , 1 '-biphenyl]-2- 
yl]methyl} amino)carbonyl] - 1 ,2,4-benzenetricarboxylic acid; 

5-({[(4Vfluoro[l,l»-biphen^ 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 
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5-({[(4 , -fluoro[l,l'-biphenyl]-3-yl)methyl][(lS)-l,2 > 3,4-tetrahydro-l- 
naphthaIenyl]amino} carbonyl)- 1,2,4-benzenetricarboxylic acid; 

5-[((lS)-l,2,3,4-tetrahydro-l-naphthal^^^ 
yl]methyl}amino)carbonyl]-l,2,4-benzenetricarboxylic acid; 

5-({([l,r-biphenyl]-2-yImethyl)[(lS)-l 9 2,3,4-tetrahydro-l- 
naphthalenyl]amino}carbonyl)-l,2,4-benzenetricarboxylic acid; 

S-Ciai.l'-biphenyll-S-ylmethy^tClS^lAS^-tetrahydro-l- 
naphtbalenyl]amino}carbonyl)-l,2,4-beii2;enetricarboxylic acid; 

5<{[(2-mettiyl[ia'-biphenyl]-3-yl)methyl][(lS)-l J 23,4-tetrahydro-l- 
naphthalenyyaminojcarbonyO-l^^-benzenetricarboxylicacid; 

5-[((lS)-l,2,3,4-tetrahydro-l-naphthalenyl{[4 , -(trifluoromethyl)[l,l'-biphenyl]-3- 
yl]methyl} amino)carbonyl] - 1 ,2,4-benzenetricarboxylic acid; 

5K{[(5^fluoro-2 , -methoxy[14 , -biphenyl]0-yl)methyl][(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl]amino}catbonyl)-l,2,4-benzenetricarboxylic acid; 

5<{[(5'-cMoro-2^methoxy[l J'-biphenyl]-3-yl)methyl] [(1 S)-l ,2,3,4-tetrahydro-l - 
naphthdenyl]amino}carbonyl)-l,2,4-benzenetricarboxylic acid; 

S-CftCS'.S'-dichlorotl^'-biphenyll-S-yOmethyyfClS^lASAtetrahydro-l- 
naphthalenyl]amino} carbonyl)- 1,2,4-benzenetricarboxylic acid; 

5-({[(2'-methoxy[l,l , -biphenyl]-3-yl)methyl][(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl]amino}carbonyl)-l,2,4-benzenetricarboxylic acid; 

5-({[(2'-chloro[l,l , -biphenyl]-3-yl)methyl][(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl]anihio}carbonyl)-l,2,4-benzenetricarboxylicacid; 

5-({[(^5'-(limethoxy[l,lM3ipheny^ 
naphthalenyl]amino } carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5<{[(3'-cWoro[l,l , -biphenyl]-3-yl)methyl][(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl]arnino} carbonyl)- 1,2,4-benzenetricarboxylic acid; 

S-CltCS'^'-dichloroCl.l'-biphenyy-S-y^methyyKlS)-!^^^^^^-!- 
naphthalenyl]amino}carbonyl)-l,2,4-benzenetricarboxylic acid; 

5-({[(3'-chloro-4'-fluoro[l , 1 '-biphenyl]-3-yl)methyl] [(1 S)- 1 ,2,3,4-tetrahydro- 1 - 
naphthalenyl]amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-({[(3 , -nitro[l,l , -biphenyl]-3-yl)methyl][(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl]amino}carbonyl)-l ,2,4-benzenetricarboxylic acid; 



WO 02/094767 PCT/US02/15174 

133 

5K{[(3 , -methoxy[l,l , -biphenyl]-3-yl)methyl][(lS)-l,2,^ 
naphthalenyl]amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5K{[(4'-cMoro[U'-biphe^^ 
naphthalenyl]amino}carbonyl)-l,2,4-benzenetricarboxylic acid; and 

5K{(lS)-l,2,3,4-tetrahydro-l-^^^ 
yl)methyl] ainino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid. 

15. A compound according to claim 1 wherein 

Ai and A2 together with the carbon atoms to which they are attached form a five 
membered heterocycle containing a sulfur atom wherein the five membered heterocycle is 
substituted with 0, 1, or 2 substituents selected from the group consisting of mercapto and 
oxo; 

A3 is carboxy; 

A4, A5, A6, A7, Ag, A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH 2 -; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NReRf; 

L2 is a covalent bond; and 

R2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NORee, and -NR E R F . 

16. A compound according to claim 1 5 that is 6-( { [(3 f ,4 ! -dichloro- 1 , 1 '-biphenyl-3- 
yl)methyl][(lS)-l,2,3,4-tetrahy^ 

2-benzothiophene-5-carboxylic acid. 

17. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl; 

L2 is a covalent bond; and 
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Ra is heterocycle. 

18. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRERF)carbonyl, -N(Ra)C(0)NR b Rc, and 
-CH-NORee; 

L2 is a covalent bond; and 

R2 is heterocycle wherein said heterocycle is selected from the group consisting of 
azetidinyl, azepanyl, aziridinyl, furyl, morpholinyl, piperazinyl, piperidinyl, pyrazinyl, 
pyridazinyl, pyridinyl, pyrimidinyl, pyrrolidinyl and thienyl wherein said heterocycle is 
substituted with 0, 1, 2,or 3 substituents independently selected from the group consisting of 
alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, 
alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylcarbonylalkyl, 
alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, alkynyloxy, 
arylalkoxycarbonyl, caiboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReR f , (NR E R F )carbonyl, -N(R a )C(0)NRbRc, and 
-CH=NOR EE . 

19. A compound according to claim 1 wherein 
Ai, A2 and A3 are each carboxy; 

A4, A 5 , A6, A 7 , Ag, A 9 , A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2S 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR EE , and -NReRf; 



WO 02/094767 PCT/US02/15174 

135 

L2 is a covalent bond; and 
R2 is heterocycle wherein said heterocycle is selected from the group consisting of 
pyridinyl, pyrrolidinyl and thienyl wherein said heterocycle is substituted with 0,1, or 2 
substituents selected from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, 
alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, 
hydroxyalkyl, nitro, and -NReRf- 

20. A compound according to claim 19 selected from the group consisting of 

5-({[4-(l-pyrrohdinyl)bei^^^ 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-( { [4-(3 -pyridinyl)benzyl] [(1 S)- 1 ,2,3 ,4-tetxahydro- 1 -raphthalenyl]amino} carbonyl)- 
1,2,4-benzenetricarboxylic acid; 

5-({(lS)-l,2,3,4-tetrahycfro-l-naphfo^ 
1,2,4-benzenetricarboxylic acid; and 

5-( {(IS)- 1 ,2,3,4-tetrahydro- 1 -naphtiLalenyl[3-(2-tlnenyl)benzyl]amino} carbonyl)- 
1,2,4-benzenetricarboxylic acid. 

21- A compound according to claim 1 wherein 
Li is alkylene; 
Ri is aryl; 
L2 is alkylene; and 
R 2 is aryl. 

22. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRERp)carbonyl, -N(R A )C(0)NR B Rc, and 
-CH=NOR EE ; 
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La is alkylene; and 

R2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRERF)carbonyl, -N(R a )C(0)NRbRc, and 
-CH=NOR EE . 

23. A compound according to claim 1 wherein 
Ai, A 2 and A3 are each carboxy; 

A4, A 5 , Ae, A 7 , Ag, A 9 , A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2S 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NReRf; 

L2 is alkylene wherein said alkylene is -CH 2 -; and 

R2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NORee, and -NReRf- 

24. A compound according to claim 23 that is 5-({(3-benzylbenzyl)[(lS)-l,2,3,4- 
tetrahydro- 1 -naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid. 

25. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl; 

L2 is -(CH2)pO(CH 2 ) q -; and 
R 2 is aryl. 
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26. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRsR^carbonyl, -N(R A )C(0)NR B Rc, and 
-CH=NOR EE ; 

U is -(CH 2 ) p O(CH 2 ) q s and 

R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NR E R F , (NRERp)carbonyl, -N(R A )C(0)NR B Rc, and 
-CH=NOR EE . 

27. A compound according to claim 1 wherein 
Ai, A 2 and A 3 are each carboxy; 
A4, A 5 , A*, A 7 , As, A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2-; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NR E R F ; 

I^is -(CH 2 ) p O(CH 2 ) q s 

p is 0; 

q is 0; and 

R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
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cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH==NOR EE , and -NReR f . 



28. A compound according to claim 27 selected from the group consisting of 
5-({[3-(4-chlorophenoxy)benzyl][(lS)-l,2,3,4-tetrahydro-l- 

naphthalenyl]axnino}carbonyl)-l,2,4-benzenetricarboxylicacid; 

5-[((lS)-l,2,3,4-tetrahydro-l-naphthalenyl{3-[3- 
(trifluoromethyl)phenoxy]benzyl}am acid; 

5-({[3-(4-methoxyphenoxy)benzyl][(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5^{[3-(3,4-dicmorophenoxy)ben2yl][(lS)-l,2,3,4-te1xahydro-l- 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-({[3-(4-chlorophenoxy)benzyl][(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-( {[3-(4-tert-butylphenoxy)benzyl] [(1 S)- 1 ,2,3 ,4-tetrahydro- 1 - 
naphthalenyl]amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-({[3-(4-methylphenoxy)benzyl] [(IS)- 1 ,2,3 ,4-tetrahydro- 1 - 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-({[3-(3,5-dichlorophenoxy)benzyl][(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-({[3-(4-nitrophenoxy)benzyl][(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid; 

5-( { [3-(4-cyanophenoxy)benzyl] [(1 S)- 1,2,3,4-tetrahydro-l - 
naphthalenyl]amino}carbonyl)-l,2,4-beiizenetricarboxylic acid; and 

5-({[3-(4-fluorophenoxy)benzyl][(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid. 

29. A compound according to claim 27 that is 5-({(3-phenoxybenzyl)[(lS)-l,2,3,4- 
te1rahy<h:o-l-naphthalenyy acid. 



30. A compound according to claim 1 wherein 

Ai and A2 are each independently selected from the group consisting of 
alkoxycarbonyl, carboxy, hydroxy, (NR A RB)carbonyl, and -S(0) 2 OH; 
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A3 is carboxy, 

A4, A 5 , A 6 , A 7 , Ag, A 9 , A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2-; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NReRf; 

L2is<CH 2 )pO(CH2) q '; 

p is 0; 

q is 0; and 

R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NReRf- 

31. A compound according to claim 30 selected from the group consisting of 

2-[(methylamino)carbonyl]-5-( {(3-phenoxybenzyl)[(l S)-l ,2,3,4-tetrahydro- 1 - 
naphthalenyl] amino } carb onyl)terephthahc acid; 

4-[(methylamino)carbonyl]-6-( {(3-phenoxybenzyl)[(l S)-l ,2,3,4-tetrahydro- 1- 
naphthalenyl] amino} carbonyl)isophthalic acid; 

2-[(cyanoamino)carbonyl]-5-( {(3-phenoxybenzyl)[(l S)- 1 ,2,3,4-tetrahydro- 1 - 
naphthalenyl] amino} carbonyl)terephthalic acid; 

4-[(cyanoamino)carbonyl]-6-({(3-phen^ 
naph1halenyl]amino}carbonyl)isophthalic acid; 

2-(aminocarbonyl)-5-( {(3-phenoxybenzyl)[(l S)-l ,2,3,4-tetrahydro-l - 
naphthalenyl]amino}carbonyl)terephthaUc acid; 

4-(aminocarbonyl)-6-({(3-phenoxybenzyl)[(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl]amino}carbonyl)isophthaUc acid; 

2-(methoxycarbonyl)-5-( {(3-phenoxybenzyl)[(l S)- 1 ,2,3,4-tetrahydro-l - 
naphthalenyl]amino} carbonyl)terephthahc acid; 

4-(methoxycarbonyl)-6-({(3-phenoxybenzyl)[(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl]amino}carbonyl)isophthalic acid; 
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2-hydroxy-5-({(3-phenoxybenzyl)ft^ 
naphthalenyl]amino}carbonyl)terephthalic acid; 

4-hydroxy-6-( {(3-phenoxybenzyl)[(l S)- 1 ,2,3,4-tetrahydro- 1 - 
naphthalenyl]amino}carbonyl)isophthalic acid; 

2-( {(3-phenoxybenzyl)[(l S)-l ,2,3,4-tetrahydro- 1 -naphthalenyl]amino} carbonyl)-5- 
sulfoterephthalic acid; and 

4-( {(3 -phenoxybenzyl) [( 1 S)- 1 ,2,3,4-tetrahydro- 1 -naphthalenyl] amino} carbonyl)-6- 
sulfoisophthalic acid. 

32. A compound according to claim 1 wherein 

Ai and A2 are each independently selected from the group consisting of carboxy and 
(NRcS(0)2Ro)carbonyl wherein one of Ai or A 2 is (NRcS(0)2RD)carbonyl; 

A3 is carboxy; 

A4, A5, A6, A7, Ag, A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2-; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, merc^)to, 
methylenedioxy, nitro, oxo, -NR e Rf, (NRERF)carbonyl, -N(Ra)C(0)NRbRc 3 and 
-CH=NORee; 

L2is -(CH 2 ) p O(CH 2 ) q -; 

pis 0; 

q is 0; and 

R2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
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methylenedioxy, nitro, oxo, -NReRf, (NRER F )carbonyl, -N(^a)C(0)NRbRc, and 
-CH=NOR EE . 

33. A compound according to claim 1 wherein 

At and A2 are each independently selected from the group consisting of carboxy and 
(NRcS(0)2RD)carbonyl wherein one of Ai or A 2 is (NRcS(0)2RD)carbonyl; 
A3 is carboxy; 

A4, A 5 , A$, A 7 , A&, A 9 , A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2-; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NReRf; 

L2is-(CH 2 ) p O(CH2) q -; 

p is 0; 

qis 0; 

R2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR EE , and -NR e Rf; and 

R D is selected from the group consisting of alkyl and aryl. N 

34. A compound according to claim 1 wherein 

Ai and A 2 are each independently selected from the group consisting of carboxy and 
(NRcS(0)2RD)carbonyl wherein one of Ai or A 2 is (NRcS(0) 2 RD)carbonyl; 
A3 is carboxy; 

A4, A 5 , A6, A 7 , Ag, A 9 , A10 and A u are each hydrogen; 
Li is alkylene wherein said alkylene is -CH 2 -; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH-NORee, and -NReR f ; 

Lsis -(CH 2 )pO(CH 2 ) q s 
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p is 0; 
qis 0; 

R.2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NReR f ; and 

R D is selected from the group consisting of alkyl and aryl wherein said aryl is phenyl 
substituted with 0, 1, or 2 substituents selected from the group consisting of alkoxy, 
alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, 
haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, nitro, -CH=NOR E e, -NReRf, and 
-N(Ra)C(0)NRbRo 

35. A compound according to claim 34 selected from the group consisting of 

4-( {[(4-methoxyphenyl)sulfon^ 
1 ,2,3 ,4-tetrahydro - 1 -naphthalenyl] amino } carbonyl)isophthalic acid; 

2 "( {[(4-methoxyphenyl)su^ 
l,2,3,4-tetrahydro-l-naphthalenyl]amino}carbonyl)terephthalic acid; 

^({[(3-cUoro-4-methylphenyl)sulfonyl]amino}carbonyl)-6-({(3- 
phenoxybenzyl)[(lS)-l,2,3,44etrahydro-l-naphthalenyl]ainino}carbonyl)i acid; 

2-({[(3-cUoro-4-methylphenyl)sulfonyl]amino}carbonyl)-5-({(3- 
phenoxybenzyl)[( 1 S)- 1 ,2,3,4-tetrahydro- 1 -naphthalenyl]amino } carbonyl)terephthalic acid; 

4-({[(2-chlorophenyl)sulfonyl]am 
tetrahydro- 1 -naphthalenyl]amino} carbonyl)isophthaUc acid; 

2-({[(2-chlorophenyl)sulfonyl]amino}carbonyl)-5-({(3-phenoxybenzyl)[(lS)^ 
tetrahydro- 1 -naphthalenyl] amino } carbonyl)terephthalic acid; 

4-( {[(3-chlorophenyl)sulfonyl]amino } carbonyl)-6-( {(3 -phenoxybenzyl) [(IS)- 1 ,2,3 ,4- 
tetrahydro- 1 -naphthalenyl]amino} carbonyl)isophthalic acid; 

2-( {[(3-chlorophenyl)sulfonyl]amino } carbonyl)-5-( {(3-phenoxybenzyl)[(l S)-l ,2,3,4- 
tetrahydro- 1 -naphthalenyl] amino } carbonyl)terephthalic acid; 

4-({[(4-cMorophenyl)sulfonyl]amino}carbonyl)-6-({(3-phenoxybenzyl) 
tetrahydro-l-naphthalenyl]amino}carbonyl)isophthahc acid; 

2-({[(4-cMorophenyl)sulfonyl]amm^ 
tetrahydro- 1 -naphthalenyl] amino} carbonyl)terephthalic acid; 
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4-({[(4-nitrophenyl)sulfo^ 
tetrahydro-l-naphthalenyl]amino}car^^ acid; 

2-({[(4-mtrophenyl)sulfo^ 
tetrahydro- 1 -naphthalenyl] amino } carbonyl)terephthalic acid; 

4-( {[(4-bromophenyl)sulfonyl] amino} carbonyl)-6-( {(3 -phenoxybenzyl) [(1 S)- 1 ,2,3 ,4- 
tetrahydro- 1 -naphthalenyl] amino } carbonyl)isophthalic acid; 

2-({[(4-bromophenyl)sulfonyl]amino}c^^ 
tetrahydro- 1 -naphthalenyl] amino } carbonyl)terephthalic acid; 

4-({[(3-mtrophenyl)sulfon^ 
tetrahydro- 1 -naphthalenyl]amino} carbonyl)isophthalic acid; 

2-({[(3-nitrophenyl)sulfonyl]amino}carbonyl)-5-({(3-phenoxybenzyl)[( 
tetrahydro-1 -naphthalenyl]amino} carbonyl)terephthalic acid; 

4-({[(phenyl)sulfonyl]amino}carbonyl)-6-({(3-phenoxybeiizyl)[(lS)-l,2,3,4- 
tetrahydro-l-naphthalenyl]amino} carbonyl)isophthalic acid; 

2-({[(phenyl)sulfonyl]amino}carbonyl)-5-({(3-phenoxybenzyl)[(lS)- 
tetrahydro-l-naphthalenyl]amino}carbonyl)terephthalic acid; 

4-( { [(2-nitrophenyl)sulfonyl] amino} carbonyl)-6-( {(3 -phenoxybenzyl) [( 1 S)- 1 ,2,3,4- 
tetrahydro- 1 -naphthalenyl] amino } carbonyl)isophthahc acid; 

2-({[(2-mtrophenyl)sulfony^ 
tetrahydro- 1 -naphthalenyl] amino } carbonyl)terephthalic acid; 

4-( { [(2-methylphenyl)sulfonyl] amino} carbonyl)-6-( {(3 -phenoxybenzyl)[( 1 S)- 1 ,2,3 ,4- 
tetrahydro-l-naphthalenyl]araino}carbonyl)isophthalic acid; 

2-({[(2-methylphenyl)sulfo^ 
te1rahydro-l-naph1halenyl]amino}carbonyl)terephthalic acid; 

4-{[({4-[(2,3-dihydroxypropyl)amino]phenyl}sulfonyl)amino]carbonyl}-6-( 
phenoxybenzyl)[(lS)-l,2,3,4-tetrahydro^ acid; 

2-{[({4-[(2^-dihydroxypropy 
phenoxybenzyl)[(l S)-l ,2,3,4-tetrahydro- 1 -naphthalenyl]amino} carbonyl)terephthalic acid; 

2-({[(4-{[(methylamino)carbonyl]amino}phenyl)sulfonyl]amino}carb 
phenoxybenzyl) [( 1 S)- 1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl] amino } carbonyl)terephthalic acid; 

4 ~( {[(4- {[(methylammo)carbonyl]ammo}phenyl^ 
phenoxybenzyl)[( 1 S)- 1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl] amino } carbonyl)isophthalic acid; 



WO 02/094767 PCT/US02/15174 

144 

4-[({[4-(bu1yrylamino)phenyl]sulfonyl}amino)carbo 
phenoxybenzyl)[(lS)-l,2,3,^ acid; 

2-[({[4-(butyrylamino)phenyl]sidfonyl} amino)carbonyl]-5-({(3- 
phenoxybenzyl)[(l S)-l ,2,3,4-tetrahydro-l -naphthalenyl]amino} carbonyl)terephthalic acid; 

4-({[(3,4~difluorophenyl)sulfo^ 
1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl] amino} carbonyl)isophthalic acid; 

2-({[(3,4-difluorophenyl)sulfo^ 
1 ,2,3, 4-tetrahydro-l -naphthalene acid; 

4-( {[(2,5-difluorophenyl)sulfonyl]ainino} carbonyl)-6-( {(3-phenoxybenzyl)[(l S)- 
1 ,2,3,4-tetrahydro-^ 1 -naphthalenyl] amino} carbonyl)isophthalic acid; 

2-({[(2,5-difluorophenyl)sulfonyl]amino}carbonyl)-5-({(3-phenoxybenzyl)[ 
1 ,2,3,4-tetrahydro- 1 -naphthalenyl]amino} carbonyl)terephthalic acid; 

4-( {[(2-methoxy-4-methylphenyl)sulfonyl]amino} carbonyl)-6-( {(3- 
phenoxybenzyl)[(l S)- 1 ,2,3,4-tetrahydro- 1 -naphthalenyl] amino } carbonyl)isophthalic acid; 

2-({[(2-methoxy-4-methylphenyl)sulfonyl]amino}carbonyl)-5-({(3- 
phenox^enzyl)[(lS)-l,2,3,4-tetrahydro-l-naphthalenyl]amino}caxbon acid; 

4-( { [(4-methylphenyl)sulfonyl] amino } carbonyl)-6-( {(3 -phenoxybenzyl)[(lS)-l ,2,3,4- 
tetrahydro- 1 -naphthalenyl] amino }carbonyl)isophthalic acid; 

2-( {[(4-methylphenyl)sixlfonyl]amino}carbonyl)-5-({(3-phenoxybenzyl)[(l S)-l ,2,3,4- 
tetrahydro- 1 -naphthalenyl] amino} carbonyl)terephthalic acid; 

2-({[(2-fluorophenyl)sulfonyl]amino}carbonyl)-5-({(3-phenoxybenzyl)[(^ 
tetrahydro-l-naphthalenyl]axaino}carbonyl)terephthalic acid; 

4-( {[(2-fluorophenyl)sulfonyl] amino} carbonyl)-6-( {(3-phenoxybenzyl)[(l S)- 1 ,2,3,4- 
tetrahydro-1 -naphthalenyl]amino}carbonyl)isophthalic acid; 

2-({[( 4 -hydroxyphenyl)sulfonyl]amino}carbonyl)-5-({(3-phenoxybenzyl)[(lS)^ 
l,2,3,4-te1rahydro-l-naphthalenyl]amino}carbonyl)terephthaH^ acid; and 

4-( {[(4-hydroxyphenyl)sulfonyl] amino} carbonyl)-6-( {(3-phenoxybenzyl)[(l S)- 
l,2,3,4-tetrahydro-l-naphthalenyl]ainino}carbonyl)isophthalic acid. 

36. A compound according to claim 1 wherein 

Ai and A2 are each independently selected from the group consisting of carboxy and 
(NRcS(0) 2 RD)carbonyl wherein one of Ai or A 2 is (NRcS(0)2RD)carbonyl; 

A3 is carboxy; 
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A4, A 5 , A6, A 7 , A 8 , A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH 2 -; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRfiRiOcarbonyl, -N(R a )C(0)NRbRc, and 
-CH=NORee; 

L2is-(CH 2 ) p O(CH 2 ) q s 

p is 0; 

q is 0; 

R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NR e Rf, (NRERF)carbonyl, -N(R a )C(0)NRbRc, and 
-CH=NOR EE ; and 

R D is heterocycle. 

37. A compoimd according to claim 1 wherein 

Ai and A 2 are each independently selected from the group consisting of carboxy and 
(NReS(0) 2 R D )carbonyl wherein one of Ai or A 2 is (NRcS(0) 2 R D )carbonyl; 

A3 is carboxy; 

A4, A5, A$, A7, As, A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH 2 -; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR EE , and -NReRf; 
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Uis -(CH 2 ) p O(CH 2 ) q s 
p is 0; 
qis 0; 

R2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, fonnyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR EE , and -NReR f ; and 

Rd is heterocycle wherein said heterocycle is pyridinyl and thienyl wherein said 
heterocycle is substituted with 0,1, or 2 substituents selected from the group consisting of 
alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, allcylthio, cyano, fonnyl, haloalkoxy, 
haloalkyl, haloalkylthio, halogen, hydroxyalkyl, nitro, -N(Ra)C(0)NRbRc, and -NR E R F . 

38. A compound according to claim 37 selected from the group consisting of 

4-( { [(5-methyl-2-pyridinyl)sulfonyl] amino} carbonyl)-6-( {(3 -phenoxybenzyl)[( 1 S)- 
l,2,3,4-tetrahydro-l-naph1halenyl]amino}carbonyl)isophthaUc acid; 

2<{[(5-methyl-2-pyridiny^^ 
1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl]amino} carbonyl)terephthahc acid; 

4-( { [(5-mtro-2-thienyl)sulfony 
1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl] amino } carbonyl)isophthalic acid; 

2-({[(5-ni1xo-2-tWenyl)sulfonyl]amino}carbonyl)-5-({(3-phenoxyben^ 
l,2,3,4-tetrahydro-l-naphthalenyl]amino}carbonyl)terephthahc acid; 

2-({[(5-chloro-2-thienyl)sulfonyl]amino}carbonyl)-5-({(3-phenoxybenzyl)[(l 
l,2,3,4-tetrahydro-l-n^hthalenyl]ainino}carbonyl)terephthalic acid; and 

4-( {[(5-chloro-2-thienyl)sulfonyl]amino} carbonyl)-6-( {(3-phenoxyben2yl)[(l S)- 
l,2,3,4-te1rahydro-l-naphthalenyl]amino}carbonyl)isophthaUc acid. 

39. A compound according to claim 1 wherein 

Ai and A 2 are each independently selected from the group consisting of carboxy and 
(NRcS(0)2RD)carbonyl wherein one of Ai or A 2 is (NRcS(0)2RD)carbonyl; 
A3 is carboxy; 

A4, A 5 , A6, A 7 , Ag, A 9 , A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2-; 
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Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRERF)carbonyl, -N(Ra)C(0)NR b Rc, and 
-CH=NOR EE ; 

L 2 is -(CH 2 )pO(CH 2 ) qS 

pisO; 

q is 0; 

R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NRrRf, (NRERp)carbonyl, -N(Ra)C(0)NR b Rc, and 
-CH=NOR EE ; and 

Rd is arylalkyl. 

40. A compound according to claim 1 wherein 

Ai and A 2 are each independently selected from the group consisting of carboxy and 
(NRcS(0) 2 R D )carbonyl wherein one of Ai or A 2 is (NRcS(0) 2 RD)carbonyl; 

A3 is carboxy; 

A4, A 5 , As, A 7 , A 8 , A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH 2 -; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NReRf; 

L2is -(CH 2 ) p O(CH 2 ) q -; 

p is 0; 
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qis 0; 

R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, fonnyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NReRf; and 

Rd is arylalkyl wherein the aryl of arylalkyl is phenyl substituted with 0, 1, or 2 
substituents selected from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, 
alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, 
hydroxyalkyl, methylenedioxy, nitro, -CH=NOR E e> and -NR&Rf. 

41 . A compound according to claim 40 selected from the group consisting of 

4- { [(benzylsulfonyl)amino]carbonyl} -6-( {(3 -phenoxybenzyl) [( 1 S)- 1 ,2,3,4-tetrahydro- 
l-naphthalenyl]amino}carbonyl)isophthalic acid; and 

2-{[(benzylsulfonyl)ainino]carbonyl}-5-({(3-phenoxybenzyl)[(lS)-l^ 
l-naphthalenyl]amino}carbonyl)terephthaUc acid. 

42. A compound according to claim 1 wherein 
Ai, A2 and A3 are each carboxy; 

A4, A5, A6, A7, Ag, A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2-; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, fonnyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NR E R F ; 

Uis -(CH 2 )pO(CH 2 V; 

p is 0; 

qis 1; and 

R2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NReR f . 
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43. A compound according to claim 42 that is 5-({[3-(benzyloxy)benzyl][(lS)-l,2,3,4- 
tetrahydro- 1 -naphthalenyljamino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid. 

44. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl; 

U is -(CH 2 ) p O(CH 2 ) q s and 
R2 is cycloalkyl. 

45. A compoimd according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcafbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRERF)carbonyl, -N(Ra)C(0)NRbRc, and 
-CH=NOR EE ; 

L2 is -(CH 2 ) p O(CH 2 ) q s and 

R 2 is cycloalkyl. 

46. A compound according to claim 1 wherein 
Ai, A 2 and A3 are each carboxy; 

A4, A 5 , As, A7, Ag, A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH 2 -; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR EE , and -NR E R F ; 

L 2 is -(CH 2 ) p O(CH 2 ) q -; 

p is 0; 

q is 0; and 
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R 2 is cycloalkyl. 



47. A compound according to claim 46 selected from the group consisting of 
5-( {[3-(cyclohexyloxy)benzyl] [(1 S)- 1 ,2,3,4-tetrahydro- 1 - 

naph1halenyl]amino}carbonyl)-l,2,4-benzenetricarboxylic acid; and 

5-( { {3-[exo-bicyclo[2.2. l]hept-2-yloxy]benzyl} [(1 S)- 1,2,3,4-tetrahydro-l- 
naphthalenyl]amino}carbonyl)-l,2,4-benzenetricarboxylic acid. 

48. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl; 

U is -(CH 2 ) p O(CH 2 ) q -; and 
R 2 is cycloalkenyl. 

49. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NR e Rf, (NRERF)carbonyl, -N(R a )C(0)NRbRc, and 
-CH=NOR EE ; 

U is -(CH 2 ) p O(CH 2 ) q s and 

R 2 is cycloalkenyl. 

50. A compound according to claim 1 wherein 
Ai, A 2 and A3 are each carboxy; 

A4, A5, A6, A7, Ag, A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH 2 -; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
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cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH=NOR EE , and -NReRf; 
L2is -(CH 2 ) p O(CH 2 ) q s 
p is 0; 
q is 0; and 
R2 is cycloalkenyL 

51. A compound according to claim 50 that is 5-({[3-(2-cyclohexen-l- 
yloxy)benzyl] [(1 S)-l ,2,3 ,4-tetrahydro-l -naphthalenyl] amino } carbonyl)- 1 ,2,4- 
benzenetricarboxyhc acid. 

52. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl; 

L2 is -(CH 2 )pO(CH 2 )qS and 
R 2 is heterocycle. 

53. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, fonnyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRERF)carbonyl, -N(R A )C(0)NR B Rc J and 
-CH-NOR E e; 

U is -(CH 2 ) p O(CH 2 ) q s and 

R 2 is heterocycle wherein said heterocycle is selected from the group consisting of 
furyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl, and thienyl wherein said heterocycle is 
substituted with 0, 1, 2,or 3 substituents independently selected from the group consisting of 
alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, 
alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylcarbonylalkyl, 
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alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, alkynyloxy, 
arylalkoxycarbonyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRERF)carbonyl, -N(R a )C(0)NRbRc 5 and 
-CH=NOR EE . 

54. A compound according to claim 1 wherein 
Ai, A2 and A3 are each carboxy; 

A4, A5, Ae, A7, Ag, A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH 2 -; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, foimyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR E e, and -NReRf; 

L 2 is-(CH 2 )pO(CH 2 ) q s 

p is 0; 

q is 0; and 

R 2 is heterocycle wherein said heterocycle is selected from the group consisting of 
pyridinyl and pyrimidinyl wherein said heterocycle is substituted with 0,1, or 2 substituents 
selected from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, 
alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, nitro, 
-N(R A )C(0)NR B Rc, and -NReR f . 

55. A compound according to claim 54 selected from the group consisting of 
5-({[3-(4-pyridinyloxy)benzyl][(lS)-l,2,3,4-tetrahydro-l- 

naphthalenyl]amino}carbonyl)-l,2,4-benzenetricarboxylic acid; and 
5-({[3<2-pyrimidinyloxy)benzyl][(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl]amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid. 

56. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl; 

L2 is -(CH 2 ) p S(CH 2 ) q -; and 
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R 2 is aryl. 

57. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRER F )carbonyl, -N(R A )C(0)NR B Rc, and 
-CH=NOR EE ; 

U is -(CH 2 )pS(CH 2 )q-; and 

R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NR e Rf, (NRERF)carbonyl, -N(R a )C(0)NRbRc, and 
-CH=NORee- 

58. A compound according to claim 1 wherein 
Ai, A 2 and A3 are each carboxy; 

A4, A 5 , A6, A 7 , A 8 , A 9 , A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH 2 -; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR EE , and -NR e Rf; 

L 2 is -(CH 2 ) p S(CH 2 ) q -; 

p is 0; 

q is 0; and 
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R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH^NORee, and -NReRf. 

59. A compound according to claim 58 selected from the group consisting of 
5-( {[3-(phenylsulfanyl)benzyl] [(1 S)-l ,2,3,4-tetrahydro- 1 - 

naphthalenyl] amino} carbonyl)-l ,2,4-benzenetricarboxylic acid; 

5 "( { {3-[(4-methoxyphenyl)sulfanyl]benzyl} [(IS)- 1 ,2,3,4-tetrahydro-l - 
naph1hdenyl]amino}carbonyl)-l,2,4-benzenetricarboxylic acid; 

{ {3-[(4-mtrophenyl)suti^^ 
naph1halenyl]ainino}carbonyl)-l,2,4-benzenetricarboxylic acid; and 

5-( { {3-[(4-chlorophenyl)sulfanyl]benzyl} [(1 S)-l ,2,3,4-tetrahydro- 1 - 
naphthalenyl] amino } carbonyl)- 1 ,2,4-benzenetricarboxylic acid. 

60. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl; 

. L2 is -(CH 2 )pC(0)(CH 2 ) q s and 
R2 is aryl. 

61. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NR E RF)carbonyl, -N(R a )C(0)NRbRc, and 
-CH=NOR EE ; 

L2 is -(CH 2 ) p C(0)(CH 2 V; and 
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R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfbnyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NRrRf, (NRERF)carbonyl, -N(R a )C(0)NRbRc, and 
-CH=NOR EE . 

62. A compound according to claim 1 wherein 
Ai, A2 and A3 are each carboxy; 

A4, A 5 , A6, A 7 , As, A 9 , A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2-; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NORee, and -NReR f ; 

L2is-(CH 2 ) p C(0)(CH 2 ) q s 

p is 0; 

q is 0; and 

R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR EE , and -NReRf. 

63. A compound according to claim 62 that is 5-({(3-benzoylbenzyl)[(lS)-l,2,3,4- 
tetrahydro- 1 -naphthalenyl] amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid. 

64. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl; 

U is -(CH 2 ) p C(OH)(CH 2 ) q -; and 
R 2 is aryl. 
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65. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRERF)carbonyl, -N(R A )C(0)NR B Rc, and 
-CH==NOR EE ; 

U is -(CH 2 ) p C(OH)(CH 2 ) q -; and 

R2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRERF)carbonyl, -N(R a )C(0)NRbRc» and 
-CH=NOR E e. 

66. A compoimd according to claim 1 wherein 
Ai, A2 and A3 are each carboxy; 

A4, A5, A6, A7, As, A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2-; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR EE , and -NR e Rf; 

U is -(CH 2 ) p C(OH)(CH 2 ) q -; 

p is 0; 

q is 0; and 
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R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NOR EE > and -NReRf- 

67. A compound according to claim 66 that is 5-({ {3- 

[hydroxy(phenyl)methyl]benzyl} [( 1 S)- 1 ,2,3 ,4-tetrahydro- 1 -naphthalenyl]amino} carbonyl)- 
1,2,4-benzenetricarboxylic acid. 

68. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl; 

1^ is -(CH 2 )pCH=NO(CH2) q -; and 
R 2 is aryl. 

69. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRERF)carbonyl, -N(R A )C(0)NR B Rc, and 
-CH=NOR EE ; 

U is -(CH 2 ) p CH=NO(CH 2 V; and 

R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
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methylenedioxy, nitro, oxo, -NReRf, (NRERF)carbonyl, -N(Ra)C(0)NR b Rc, and 
-CH=NOR EE . 



70. A compound according to claim 1 wherein 
Ai, A2 and A3 are each carboxy; 

A4, A5, A6, A7, A% 9 A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2-; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NORee, and -NReRf; 

U is -(CH 2 )pCH=NO(CH 2 ) q s 

pis 0; 

q is an integer 0-1 ; and 

R 2 is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CENNORee, and -NR E R F . 

71. A compound according to claim 70 selected from the group consisting of 
5-({ {3-[(phenoxyimino)methyl]benzyl} [(1 S)-l ,2,3,4-tetrahydro-l- 

naphthalenyl]amino}carbonyl)--l,2,4-benzenetricarboxylic acid; 

5<{(3-{[(benzyloxy)imino]me^ 
naphthalenyl]arnino}carbonyl)-l,2,4-benzenetricarboxyhc acid; 

5-({[3-({[(4-mtrobenzyl^ 
naphthalenyl]amino}carbonyl)-l,2,4-benzenetricarboxyhc acid; and 

5<{[3-({[(2,3,4,5,6-pentafluorobe 
tetrahydro- 1 -naphthalenyl]amino} carbonyl)- 1 ,2,4-benzenetricarboxylic acid. 

72. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is aryl; 

L2 is -(CH 2 )pCH=NO(CH 2 ) q s and 
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R2 is heterocycle. 

73. A compound according to claim 1 wherein 
Ai, A 2 and A 3 are each carboxy; 

A4, A5, A$, A7, Ag, A9, A10 and An are each hydrogen; 
Li is alkylene wherein said alkylene is -CH2-; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, methylenedioxy, 
nitro, -CH=NORee, and -NReRf; 

U is -(CH 2 ) p CH=NO(CH 2 ) q s 

p is 0; 

q is 0; and 

R2 is heterocycle wherein said heterocycle is pyranyl substituted with 0,1, or 2 
substituents selected from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, 
alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, 
hydroxyalkyl, nitro, -N(R a )C(0)NRbRc, and -NReRf- 

74. A compound according to claim 73 that is 5-{[(lS)-l,2,3,4-tetrahydro-l- 
naphthalenyl(3- {[(tetrahy 

1,2,4-benzenetricarboxylic acid. 

75. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is cycloalkyl; 
L2 is absent; and 
R 2 is absent. 

76. A compound according to claim 1 wherein 
Ai, A 2 and A3 are each carboxy; 

A4, A 5 , A 6 , A7, Ag, A 9 , A10 and An are each hydrogen; 
Li is -CH 2 -; 
Ri is cycloalkyl; 
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L 2 is absent; and 
R2 is absent 

77. A compound according to claim 76 that is 5-({(cyclohexylmethyl)[(lS)-l,2,3,4- 
tetrahydro-1 -naphthalenyl] amino }carbonyl)-l,2,4~benzenetricaiboxylic acid. 

78. A compound according to claim 1 wherein 
Li is -(CH 2 ) m O(CH 2 )nS 

Ri is aryl; 

L2 is absent; and 

R2 is absent. 

79. A compound according to claim 1 wherein 
Ltia -(CH 2 ) m O(CH 2 )n-; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, 2, 3, 4 or 5 substituents 
each independently selected from the group consisting of alkenyl, alkenyloxy, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, 
alkynyl, alkynyloxy, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, formyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NRrRf, (NRERp)carbonyl, -N(Ra)C(0)NRbRc, and 
-CH=NORee; 

L2 is absent; and 

R 2 is absent. 

80. A compound according to claim 1 wherein 
Ai, A 2 and A3 are each carboxy; 

A4, A5, A6, A7, Ag, A9, A10 and An are each hydrogen; 
Li is -(CH 2 ) m O(CH 2 ) nS 
m is an integer 2-4; 
nis 0; 

Ri is aryl wherein said aryl is phenyl substituted with 0, 1, or 2 substituents selected 
from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, alkenyloxy, alkyl, alkylthio, 
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cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxyalkyl, 
methylenedioxy, nitro, -CH=NORee> and -NReRf; 
L2 is absent; and 
R 2 is absent. 

81. A compound according to claim 80 that is 5-({(4-phenoxybutyl)[(lS)-l,2,3,4- 
tetrahydro- 1 -naphthalenyl] amino } carbonyl)- 1 ,2,4-benzenetricarboxylic acid. 

82. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is heterocycle; 
L 2 is absent; and 
R 2 is absent. 

83. A compound according to claim 1 wherein 
Li is alkylene; 

Ri is heterocycle wherein said heterocycle is selected from the group consisting of 
furyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl, and thienyl wherein said heterocycle is 
substituted with 0, 1, 2,or 3 substituents independently selected from the group consisting of 
alkenyl, alkenyloxy, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, 
alkoxycarbonylalkyl, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylcarbonylalkyl, 
alkylcarbonyloxy, alkylsulfonyl, alkylthio, alkylthioalkyl, alkynyl, alkynyloxy, 
arylalkoxycarbonyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, ethylenedioxy, fonnyl, 
haloalkoxy, haloalkyl, haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, 
methylenedioxy, nitro, oxo, -NReRf, (NRERF)carbonyl, -N(R a )C(0)NRbRc, and 
-CH=NOR EE ; 

L2 is absent; and 

R 2 is absent. 

84. A compound according to claim 1 wherein 
Ai, A2 and A3 are each carboxy; 

A4, A5, A6, A 7 , Ag, A 9 , A10 and An are each hydrogen; 
Li is alkylene wherein alkylene is -CH 2 -; 
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Ri is heterocycle wherein said heterocycle is thienyl substituted with 0,1, or 2 
substituents selected from the group consisting of alkoxy, alkoxycarbonyl, alkenyl, 
alkenyloxy, alkyl, alkylthio, cyano, formyl, haloalkoxy, haloalkyl, haloalkylthio, halogen, 
hydroxyalkyl, nitro, -N(Ra)C(0)NR b Rc, and -NRrRf; 

L2 is absent; and 

R2 is absent. 

85. A compound according to claim 84 that is 5-({ {[5-(ethoxycarbonyl)-2- 
thienyl]methyl} [(1 S)- 1 ,2,3 ,4-tetrahydro-l -naphthalenyl] amino }carbonyl)- 1,2,4- 
benzenetricarboxylic acid. 

86. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound according to claim 1 or a pharmaceutically acceptable salt thereof in combination 
with a pharmaceutically acceptable carrier. 

87. A method of treating bladder overactivity in a host mammal in need of such treatment 
comprising administering a therapeutically effective amount of a compound according to 
claim 1 or a pharmaceutically acceptable salt thereof. 

88. A method of treating urinary incontinence in a host mammal in need of such treatment 
comprising administering a therapeutically effective amount of a compound according to 
claim 1 or a pharmaceutically acceptable salt thereof. 

89. A method of treating pain in a mammal comprising administering to a mammal in 
need of such treatment a therapeutically effective amount of a compound according to claim 
1 or a pharmaceutically acceptable salt thereof. 



